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GERMAN SUBMARINE CABLE 
DEVELOPMENTS. 


THE fact that the Spanish Government has recently granted 
a new submarine cable concession to a German firm, as was 
mentioned in this journal a few weeks ago, has been hailed 
with jubilation by the Teutonic newspapers, which refer to 
the matter as representing a fresh success of the forward 
cable policy of that country, which aims at securing complete 
emancipation from cables owned and worked by British and 
French companies. Those who have followed from a 
distance the course of this policy, cannot fail to be impressed 
to some extent with the progress which has been accom- 
plished down to the present time, and which is solely a 
development of the few years upon which the twentieth 
century has so far embarked. A combination of political 
and commercial objects is mainly responsible for the original 
idea of inaugurating a network of submarine cables to 
connect Germany with her colonies on the one hand, and 
with other countries on the other, and this policy has from 
time to time been largely stimulated by reason of the im- 
possibility of obtaining news directly from Teutonic sources 
when important events have been proceeding in different 
parts of the world, as, for instance, during the wars in 
South Africa and the Far East. It is, perhaps, only natural 
that the Germans should desire to be informed of foreign 
affairs by their compatriots residing in various portions of 
the globe, but it is less comprehensible that they should be 
disinclined to trust; themselves wholly to the accuracy of 
information transmitted by foreign cables. Indeed, foreign 
news is frequently discredited, and is regarded with sus- 
picion as if it emanated from a tainted source, and it is 


still a matter of concern, if not of vexation, that a portion 


of the world’s news has to reach the German newspapers by 
way of London, with embellishments as seen through 
Teutonic eyes, in the English metropolis. 

The forward cable policy, as previously mentioned, is a 
characteristic of the present century, as no cables outside of 
European waters were in the possession of Germany before 
the year 1900. In Europe there were the Emden-Valencia 
cable, which was opened for traffic in 1882 and has been 
abandoned, and the Emden-Vigo cable, which was completed 


‘atthe end of 1896. The desire for complete independence 


of British and French cables was specially manifested in the 
concluding years of the last century, and after overcoming 
considerable difficulties, it was possible for Germany to make 
arrangements with Portugal for a landing station at the 
Azores, and with the United States for a similar concession 
at New York. The result of these agreements was the lay- 
ing of a cable from Emden to Fayal and thence to New 
York, and this work was successfully achieved in 1900. 
The cable was soon largely in request, and the expanding 
traffic led to the establishment of a second subsidised cable 
along the same route, this being completed in 1904. 
Having thus liberated themselves from the facilities afforded 
by British and American eables in regard io the United 
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States, the German cable interests turned their attention to 
the Far East, in the hope of accomplishing a similar object 
in that part of the world. In this case, also, the 
Americans, who had laid a cable between San Francisco 
and the Philippines, proved to be agreeable, and by 
means of the formation of the German-Dutch Tele- 
graph Co.—practically a Teutonic undertaking—it was pos- 
sible to link up the Dutch possessions at Menado with Yap 
in the Carolines and with Guam in the Marianne Islands, 
together with a connection with the American Pacific cable 
in the Philippine Islands. The Yap cable was extended to 
Shanghai, whence a cable had been laid to Tsintau in 
the German “ protectorate” of Kiau Chou, with a branch 
from Tsintau to Chifu in China proper. The effect of these 
developments was to give Germany, in November, 1905, a 
means of communication between her Colonies in the Far 
East by way of Shanghai and Tsintau and the overland 
route of the Great Northern Telegraph Co. on the one hand, 
and on the other by the American Pacific cable to San 
Francisco, and thence overland to New York, where the 
German cables are ready to continue the traffic via the 
Azores to Emden. The latter is a roundabout route, but it 
serves the purpose, which the Germans are proud of 
emphasising, of giving them an alternative route to the 
Fatherland, and of rendering them independent of foreign 
cables altogether. 

The next step in the forward movement—or rather it had 
been proceeding simultaneously with the schemes already 
brought to a successful issue—was to endeavour to bring 
about freedom in the Australasian trade. It was, in fact, 
sought to lay a cable between Herbertshohe in German New 
Guinea, and Port Moresby in British New Guinea, and 
thence onwards to Cooktown in Queensland. The Govern- 
ment of Queensland, as will be seen on reference to the 
ELEcTRICAL Review, of August 18th, 1905, is credited 
with having granted provisional landing rights, but the 
Government of the Commonwealth repudiated any such 
arrangement, and refused to sanction the suggested cable 
connection. This decision was a happy one, as no one 
could say what unfortunate developments might have taken’ 
place subsequently from the creation of a foreign cable 
station in Australia, or, as it would have been interpreted in 
Teutonic fashion, a foreign State within a British Colony. 
A greater measure of success has, however, attended the 
scheme for connecting the North Sea port of Emden with 
Teneriffe in the Canary Islands. It was hoped to commence 
this cable at Emden, effect a landing at Vigo, in Spain, and 
then continue it to the Spanish possession at Teneriffe. But 
the Spanish military authorities submitted that, for strategic 
reasons, it was inadvisable to permit two distant points on 
Spanish territory to be placed in communication by means of 


-a cable owned by a foreign company representing a country 


which has peculiar views as to the inviolability of its property 
or subjects when located in other lands. The military 
opinion prevailed, and the concession granted by the Govern- 
mentand approved by the King, only relates to landing rights at 
Teneriffe ; but the Germans attribute to “ English intrigues ” 
the failure to bring Vigo within the scope of the under- 
taking. 

It will be readily understood that the objective of the 
latest project is not Teneriffe, for what interest could 
Germany have in that Spanish possession? The aim in 


view is the formation of a South Atlantic telegraph company 


having, as in the existing cases, a subsidy from the Govern- 
ment, and controlling various cables extending to Africa and 
South America. It is proposed, in fact, on the completion 
of the cable to Teneriffe, to extend it to Togo and the 
Cameroons and thence to German South-west Africa, whilst, 
at the same time, a prolongation to the Teutonic possessions 
on the East Coast of Africa is foreshadowed as an operation 
to be accomplished at some future period. It is also con- 
templated to lay cables from Togo to the Argentine Republic 
and Brazil, but the difficulties in the way are considerable. 
The Western Telegraph Co., for instance, is credited with 
having exclusive rights to land cables in Brazil until the 
year 1930, and similar concessions are said to be enjoyed by 
other British companies in other transmarine countries. In 
the circumstances, it is improbable that any developments 
other than to the West Coast of Africa will take place 


in the next few years, but the work which has been carried 
out in the present century represents a considerable step in 
the direction of securing independence. Nevertheless, it 
will be impossible for foreign commercial rivals to secure any 
departure from the agreements held by British companies 
with the States in South America, whilst the establishment 
of a German cable round to the east coast of Africa is very 
largely a dream which seems incapable of realisation without 
British co-operation, although the fact that the idea exists is 
one which it is well neither to overlook nor to forget. 


THREE METHODS OF ELECTRIC 
LIGHTING. 


Ir is only in recent times that electrical engineers have 
realised that the securing of. consumers for central station 
supply is not simply a straight fight between rival costs for 
consumption in the case of electricity and gas. Since the 
introduction of scientific methods into the subject of 
illumination, it has been discovered that electricity lends 


itself with considerably more flexibility to the scientific 


disposal of the light produced than does its rival. This is 
due to the greater ease with which electric lamps can be 
slung at any desired point, the greater range in candle- 
power and colour that is obtainable in electric lighting, the 


wider diversity of shading and reflecting which can be 


secured when the question of air-currents to and from com- 
bustion-illuminants need not be considered. The net result 
is that, on the one hand, new consumers can undoubtedly be 
induced to come on to the supply, and remain there, by the 
special propositions that can be made to suit each individual 
case, but it is also true, on the other hand, that the consumer, 
and not unfrequently the supply engineer himself, is 
bewildered by the very abundance of available methods. It 
requires considerable research and training to pick out the 
best means to adopt in every case. 

The policy of American electric supply companies seems to 
be that of trying experiments on themselves, and not on their 
customers, and it cannot be denied that this seems a rather 


sane thing to do. For example, an American company, — 


trying to push signs, sets up a big sign itself as an evidence 
of good faith. Another example is that adduced by the 
action of the New York Edison Co. in first fitting 
up three different kinds of office illumination at its 
general office in Duane Street, testing the methods, and 
then publishing the tests for general edification. 

The first kind of lighting tried was cove (or, as we say 
over here, concealed) lighting, consisting of 280 16-c.P. 
lamps with clear bulbs, placed horizontally 8 in. apart in a 
recess on the side walls, 4 ft. 9 in. below the level of the 


ceiling, in a room divided into two sections, one nearly ~ 


37 ft. long, 25 ft. 8 in. wide, and 28 ft. 6 in. high, and the 
other measuring 51 ft. long, 23 ft. 8 in. wide and 23 ft. 
3 in. high. The second type tried was that of ordinary 
ceiling lighting, given by two rows of incandescent lamps, 42 
in each row, placed along the ceiling with tip downwards 
and equipped with holophane concentrating reflectors. 
This is one of the most efficient forms of incandescent light- 
ing known, as is shown by the figures which follow. 
The third example comprised six holophane clusters of a 
special type, two carrying 100-watt Gem lamps, and four 
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carrying ordinary 16-c.P. lamps. The result of the 
measurements of the illuminations, conducted on a hori- 
zontal plane ‘30 in. above the floor, were summarised in a 
paper presented to the American Illuminating Engineering 
Society, and reported in the Electrical Review of New York, 
as follows 


Area, 1,221 sq. ft. 
Volume, 28,388 cb. ft. ; 
Cove. Ceiling. Clusters. 
Watts per sq. ft. we 747 3°41 1°96 
Watts perch. ft. 0821 0°147 0°0842 
Candle-power per sq. ft. «(2°41 11 
Candle-power per cb. ft. 07104 0°0473 00304 
Average foot-candle per 0°00042 0°00131 0'00091 
Average lux per watt ... 00045 0°0141 00098 


It will be seen that, taking for purposes of comparison the 
ceiling lighting as 100 per cent. efficiency, the cove lighting 
works out at 32 per cent., and the cluster lighting at about 
60 percent. Probably-the last-named efficiency would have 
been a little higher but for a lack of symmetry in the three 
installations. It should be mentioned in view of the reflect- 
ing value of surfaces, that the ceiling and walls of the room 
under test were of a light cream colour. 

The general conclusions arrived at as a result of the test 
apart from the relative efficiencies of the methods, may be 
scheduled as follows :— 


1. Diffused lighting, while very attractive, and avoiding damage 
to the eye, due to high and uniform brillance, is somewhat trying, 
because, no matter where the eye rests, the same uniform illumina- 
tion prevails. 

2, The absence of shadows is noticeable and unpleasant. It was 
impossible to rest the eye by gazing at any dark portion of the 
room, due possibly to the inability of the eye to focus properly as 
distances are very deceptive. 

3. The walls were relatively brilliant under the diffused lighting 
as compared with ceiling lighting. 
af Direct lighting, even when diffused, is rather offensive to 

e eye. 

5. Much higher illumination is necessary for direct lighting, as 
the iris of the eye contracts under the glare of the direct lighting 
and the general illumination must be increased proportionately. 


The remedies suggested in order to get over the defects of 
both systems are -— 

1. To place the lamps in ceiling bays behind ground glass, so that 
the light is well diffused, although the source is not concealed. 

%. To use deep reflectors where the light itself is not visible. 
Where the ceiling is high, and the lamps are out of the line of 
vision, a more shallow reflector may be used. 

8. To adopt a combination of the cove lighting with low-power 
lamps, and direct lighting with higher power lamps. The diffused 
lighting would jhave a softening effect on the direct glare, while 
the efficiency of the installation would be higher than with a 
simple-cove system. 

These results and conclusions are very valuable, and will 
probably be used with good effect by English station engi- 
neers. But, in all humility, we should like to know where 
in England there is a station staff which hunts round with a 
luminometer in order, to record results for the benefit of its 
competitors as well as its consumers, and moreover, where, 
on this side of the water, there is an office belonging to an 
electrical lighting company scientifically enough illuminated to 
be the happy hunting ground of a man intent on writing a 
research thesis ? 


Ir was to be expected, since re-inforced 

irs nae concrete became so fashionable, that 

. -attempts would be made to utilise it for 

the constraction of tramway and telegraph poles. The idea 

has many good points, and already it seems to have been 

applied with success in America, where comparatively short- 
lived wood poles are used extensively. 

The concrete pole should be able to compete with the 

steel pole in price, at least while thé price of metals rules 


so high, and it is not subject to deterioration at the ground 
level, nor does it require constant painting to keep it in good 
condition. It is early to talk about its life, but the pro- 
babilities are in favour of its almost permanent nature. 

The following notes extracted from our American 
exchanges will give some notion of the lines on which con- 
crete poles are designed and the service which is expected of 
them. 

On the Lafayette and Logansport line poles 32 ft. and 
42 ft. long are used. They are each set 8 ft. in the ground 
and are respectively 10 in. and 12 in. square at the ground 
line, tapering to 6 in. and 8 in. square at the tops. 

They are composed of 6 to 1 concrete re-inforced by 
eight twisted square bars which are % in. thick in the 
lighter pole and 4 in. thick in the heavier pole, being placed 
close to the surface in both cases. To all poles a facing of 
3 to 1 concrete is applied for smoothness and finish. 

The 32-ft. pole weighs 3,286 lb. and contains only 122 lb. 
of steel. The 42-ft. pole weighs 4,323 Ib., of which the 
steel bars account for 242 lb. 

The shorter poles carry the trolley wire bracket, and a 
cross arm for telephone wires and J.T. feeders; the 42-ft. 
pole carry in addition a cross arm 7 ft. long for a three- 
phase H.T. transmission line. Long and short poles are 
placed alternately every 100 ft., so that the u.7. lines hang 
in spans of 200 ft. The engineers of this line consider that 
the concrete pole will require less maintenance and little or 
no replacement; which is far from being the case with un- 
treated or even with treated wood poles. 

In Pennsylvania experiments have been made to compare 


concrete and timber telegraph poles, with the result that _ 


over 50 of the former are now in use. We gave an abstract 
of Mr. G. A. Cellar’s paper on this subject on p. 277 of our 
issue of August 16th, 1907. 

These poles are hollow for two-thirds of their length, the 


' walls varying in thickness from 1} in. to3in. They are 


80 ft. long and weigh about 3,500 lb., being re-inforced by 
four 24 ft. x } in., and four 24 ft. x 3 in. round iron 
bars. When tested against corresponding white cedar poles, 
the re-inforcement held them after the concrete broke, so 
that it required almost the breaking strain to deflect them 
further. The wood poles presented the form of an arch 
before breaking, and when they gave way were fractured 
completely, the concrete poles, on the other hand, not giving 
way until they began to crush at the ground line. 

A concrete pole bearing evidences of careful theoretical 
design has been patented and used in Ontario. It is 
the frustum of a pyramid in form, and is built of solid 
4 to 1 or 5 to 1 concrete, re-inforced by four tapering 
steel’ rods. Poles have been made in this fashion up to 
150 ft. in length, and the 25-ft. to 30-ft. poles are designed 
to withstand a horizontal strain of 500 to 1,000 Ib. applied 
at the top. The 30-ft. pole generally used on tramways is 
10 in. square at the base, and looks very neat in an illus- 
tration. As this pole weighs only 1,300 Ib. for 500 Ib. 
working stress, it isa distinct advance on the poles men- 
tioned previously. : 

In the matter of first cost it compares favourably with 
steel, but is more expensive than wood ; but there is no after 


cost, which is the chief thing. As the size of concrete poles ~ 


can be kept within reasonable limits, there is nothing to 
prevent their use in this country, unless we are so wedded 
to the use of “ornamental” bases, collars, finials and scroll 
work that we dare not use poles on which these things 
would be even more redundant than they are on the steel 
pole. But concrete is readily adaptable, and we shall not 
be surprised to see the first re-inforced poles bearing 
moulded imitations of all the above ornaments. 

Concrete poles in the form of arches are to be used for 
supporting the catenary construction on an inter-urban line 
from Bryan, Ohio, to Waterloo, Indiana. They will be set 
9 ft. in the ground and 40 ft. above it, and each pole is to be 
12 in. square at the base tapering to 9 in. at the top, re- 
inforced by eight 2-in. steel bars, arranged near the surface. 
The arches will be spaced 650 ft. apart, but midway, at the 
lowest point of the catenary, are two ordinary concrete 

les. 

PY We expect to hear a great deal more of these poles in the 
future. 
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ELECTRICAL DEVELOPMENTS IN RIO 
DE JANEIRO. 


THat Brazil as a country, and Rio de Janeiro, its principal 
city, are making considerable progress, can hardly be 
doubted, judging from the memorandum recently presented 
by Dr. F. 8. Pearson to the shareholders of the Rio de 
Janeiro Tramway, Light and Power Co., Ltd. 

This company controlling, as it does, the electric tramways, 
railways, electric lighting, telephone and gas interests in the 
city, appears to have met with exceptionally reasonable 


Jacarepagua, 
Federal District of Rho de Jangixe 
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treatment at the hands of the Federal and municipal 
Governments in connection with its concessions, which 
augurs well for future concessionaires in this rapidly develop- 
ing country. 

From our readers’ point of view, the most interesting of 
the company’s operations is its large hydro-electrical develop- 
ment scheme, which will provide the city of Rio with a 
practically unlimited supply of electrical energy. 

The company is the absolute owner of both banks of the 
Rio das Lages, in the State of Rio de Janeiro, from a point 
some distance below the power house and extending up-stream 
around the storage reservoir, a distance of 22 miles ; it has 
also a perpetual concession from the State, under the special 
law dealing with the development and utilisation of hydraulic 
force of rivers. 

The installation will have a capacity of some 50,000 H.P. 
and is some 50 miles away from the capital, but by means 
of another concession, 


power station. These pipe lines are provided with gates and 
screens at the reservoir, and either pipe is sufficient. to work 
the station at its full capacity. At the head of the incline 
the pipes are joined together by means of valves and headers, 
from which six pipes, each of 3 ft. diameter, lead down to 
the generating units in the power house. 

Six units will be installed in the first instance, each com- 
prising a vertical shaft impulse wheel connected to a 6,000- 
volt three-phase generator running at a speed of 250 R.P.M., 
and developing some 8,700 H.P. 

The generated pressure is stepped up by transformers to 
the transmission pressure, which is ultimately designed to be 
80,000 volts. By an arrangement of taps in the trans- 
formers the line pressure can be varied from 40,000 to 
80,000 volts, depending upon the demand for power; the 
former pressure will be used at the outset, as the transmis- 
sion lines have been designed to carry a maximum load of 
20,000 Kw. at 40,000 volts. 

The power station is a simple structure measuring 236 ft. 
long and 95 wide, one side of which is devoted to the 
generators and the other to the u.T. switchgear and bus- 
bars. The switchgear is sub-divided in masonry chambers and 
operated from a control board situated on a gallery over- 
looking the generator room. The transformers are located 
in a pit under the control gallery, and the generator room is 
spanned by a 40-ton electrically-driven crane. The station 
is also connected to the Government railways by a 164-mile 
branch line. 

The transmission, 51 miles in length, is situated on the 
company’s private right-of-way, varying from 132 ft. wide in 
the city to 300 ft. inthecountry. Four complete three-phase 
circuits on two lines of steel towers are provided, terminating 
in a special sub-station in Rio de Janerio. A central post 
on each tower also carries a grounded steel cable for 
lightning protection purposes. 

The transmission cables are of copper, of 167,000 circ. 
mils section, suspended on large porcelain triple-shed 
porcelain insulators, 17 in. diameter across the top. 

The insulators are tested to 120,000 volts, and withstand 
200,000 volts without breaking down. 

Special angle towers are erected at all points where the 
transmission line is diverted from the straight by more than 
5 degrees, and are provided with extra insulators to carry 
the increased stresses. 

Under ordinary circumstances, each of the circuits would 
operate with a load of 10,000 Kw., but in case of an 
accident to one of the lines, the two circuits on the other 


Outgoing overhead feeders, 6,300 vous 


which will permit of ‘ 
the diversion of the 111. 

water from the River 
Pirahy to the Rio das 
Lages station, at least 


60,000 additional H.P. 
can be developed there. 

Even then the exist- 
ing resources of the 
company are not ex- 
hausted, as it also owns 
a large water-power at 
Sapucaia, about 100 
miles from the capital, 
in connection with the 
River Parahyba, which 


i 


L 


will enable some 100,000 

H.P. to be developed 

This latter power is - 

not likely to be required PLAN oF THE TERMINAL STaTION, R10 DE JANEIRO. 


for some time, unless 

mining operations in the 

neighbouring State of Minas Geras call for a supply of elec- 
trical energy. 

The Rio das Lages development, which is proceeding at 
the present time, has necessitated the construction of a dam ' 
115 ft. high, resulting in the formation of a reservoir some 
16 miles long, with a capacity of 7,780,000,000 cb. ft. 

Two lines of steel pipe, each 8 ft. diameter and about 
6,000 ft. in length, convey the water from the intake to the 


head of an incline, at a height of about 900 ft. above the 


line of towers would work at their maximum capacity of 
20,000 Kw. each, thus practically assuring continuity of 
supply, as one line is regarded as a reserve. : 

At intervals on the line, lightning arrester stations. will 
be erected, which will also serve as residences for the 
patrolmen who inspect the line, and in order to facilitate 
inspection, a road will be built the whole length of the 
lines, accessible for carriages or horses. 

Power is now being supplied over the lines for the 
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_ ducts laid in trenches in concrete, into 


operation of the tramways and electric lighting in the city— 


- for which the company has acquired rights until 1950, and 


exclusively until 1915.. An underground conduit system has 
been installed in the central portion of the city, bat-elsewhere 
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The Villa Isabel Co. is now operating electric cars on the 
larger portion of its system, which is constructed to a gauge 
of 4 ft. 84 in., and both the Sao Christovao (constructed to 
a gauge of 4 ft. 4‘in.) and Carris Urbanos have the right 

under their concessions to substitute electrical 

traction at any time, it being understood that 

a uniform gauge of 4 ft. 8} in. will be adopted. 

It is expected that the suburbs served by 

the Sao Christovao and Villa Isabel com- 

panies will be rapidly built up when all the 

lines are equipped electrically and a frequent 

service is given ; the latter system was until 

} recently operated by a steam station of 


Sgotionat. Evtvation oF THE Rio pas Laags Power Prant. 


overhead lines are being erected to supply the suburban 
lighting, and the large mills and other possible consumers. 
The large terminal sub-station, in which the main trans- 
missions end, consists of a building measuring 240 ft. long 
and some 130 ft. wide, similarly arranged as regards dis- 


position of rotary transforming plant and switchgear to the — 


hydro-electric station. Static transformers of the Westing- 

house oil-cooled type, of 1,700-Kw. capacity each, and a 

ratio of 80,000 to 6,300 volts, and 800-Kw. Westinghouee 
and G.E. motor-generators are included in the first installa- 
tion, and a large battery and 5,000-Kw. of gas-driven plant 

including 600-Kw. twin-tandem engine units are proposed as 
additions with a view to safeguarding the city lighting in 

case of interruption to the transmission lines. 

The underground and overhead city circuits will all radiate 
from the main terminal station, and in this connection the 
company were fortunate in being able 
to install the underground system at - 

a moderate cost, as street improvements 
and new pavements had not been 
laid when the work was carried; 
out. 


1,250 Kw. capacity, consisting of three high 
is speed direct coupled units. This station will 


the large reserve gas plant which it is pro- 
posed to build, the company will be very well 
equipped against emergencies. 

ff The company also controls the Tijuca 
a Electric Railway some 5 miles long, which 
= runs to a popular municipal park in the 
mountains, and which it is expected will 


4 increase in popularity when the electric cars 
¢ run direct from the centre of the city ; also 
*: the Corcorado Railway, a scenic road, reach- 
bi ing the top of Corcorado Mountain, a height 
= of 2,000 ft. above the sea. It is proposed 
to alter this route, which is at present 


substituting an equipment similar to that 
now in use on the Swiss mountain railways, and with the 
improved service that can be given, a large increase in travel 
is expected. 

The Carioca Railway is another concern in which the 
Rio de Janeiro Co. is largely interested, which serves the 
Santa Therese section of the city, situated on one of the 
adjacent hills. 

While these brief details give some idea of the pte 


developments of electrical power and lighting under the com- 


pany’s wxgis, the latter also controls the entire capital stock 
of the Brasilianische Elektricitats-Gesellschaft, which operates 
under the telephone concession granted by the Manicipality. 
The concession carries exclusive telephone rights in the 
Federal district. Unfortunately for the company, the principal 
exchange was burned out last year, completely interrupting 
the service. 


The conduit system, which is large B 
enough for future cable additions, con- 


sists of terra cotta or fibre insulated 


which A system 
of L.t. armoured distribution cables is 
laid under the side walks, for the supply - 
to small motors and lighting. At 


central points large vaults are con- | 
structed under the street, in which trans- ae Se. 


formers and switchboards are installed 

for the transformation and distribution a 
of energy to the L.T. mains, this trans- : 
formation being from 6,000 volts to 
120 volts. 


Some 1,100,000 ft. of duct have 


been laid ont of a total of 1,400,000 ft., 


and 69-transformer vaults haye been 


+ 


constructed. Some 336,000 ft. of cable 
have been installed, and by the end 


of the year ‘it is ex that the : 
entire electric lighting and power distribution of the city 
will be completed. ; 


The company controls nearly the entire stock of the three 
tramway systems—Villa Isabel, Sao Christovao and Carris 
Urbanos. The two former afte suburban systems, and the 


latter—a male line, with a gauge of 3 ft. 3} in.—serves the 


business section of the city. 


¥ 
~ 
Exevation or THe Rio Station. 


Following tn the fire, the building was reconstracted 


as a fireproof stracture, and a central battery board 


of modern type, supplied by the Western Electric Co., 
of Chicago, was installed. This board has a capacity 
of 4,900 lines, and some 3,500 lines are arranged for 
immediate connection, of which over 2,500 are actually in 


use. 
E 


be maintained as a reserve plant, and with ~ 


a rack railway, for electrical operation, ~ 
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It is believed that, with first-class service on American 
lines, the system can be extended to at least 10,000 sub- 
scribers in the course of the next five years, and that the 
company will have at least 5,000 subscribers within the next 
three years. 

In addition to the reconstruction of the exchange, all of 
the subscribers’ instruments have been changed for others of 


‘improved type, and the street circuits have been rebuilt ; 


a large amount of aerial cable has also been installed to take 
the place of the network of street wires, thus very much 
improving the appearance of the streets. 

The company has a large system of underground cables, 
and in connection with the conduits now being installed, it 
will be possible to extend the telephone business under very 
economical conditions. 

Finally, it is interesting to note that the Rio de Janeiro 
Co. controls the gas installation in the city, which is operated 
by the Société Anonyme du Gaz de Rio de Janeiro, a Belgian 
syndicate. Until September 15th, 1945, it has a monopoly 
of all street and other Government illumination, both gas 
and electric, at prices fixed by the concession. 

The present gas works has a maximum daily capacity of 
2,800,000 cb. ft.; the distribution system consists of 389 
miles of street mains. For street illumination 15,320 gas 
lamps, mostly of Welsbach type, and 422 electric lamps are 
in use. In addition to this, the company supplies 22,325 
private gas consumers. 

No effort has been made to develop the private electric 
lighting business, as the hydro-electric plant was not avail- 
able until recently. The company is now supplying 5,642 
incandescent electric and 134 arc lamps, 104 ventilating 
fans, and 240 H.P. in private motors, and as the population 
of the capital city is over a million, there is obviously much 
scope for business extension. 


ATMOSPHERIC ABSORPTION OF WIRELESS 
SIGNALS. 


By R. A. FESSENDEN. 


In the ExecrricaL Revrew for May 11th and 18th, the 
writer has given curves which show that telegraph messages 
exchanged between Scotland and Massachusetts are received 
on some nights with practically no absorption, while on 
other nights and in daytime 999 thousandths (-999) of 
the energy is absorbed. 

The fact that the daylight absorption was largely reduced 
between two stations 150 miles apart, in Brazil, by the use 
of a longer wave length, suggested that the masses of 
ionised air, which are supposed to produce the absorption, 
are broken up somewhat as clouds are. During the past six 


months experiments have been made between Massachusetts | 
and stations at Porto Rico, Cuba, Washington, D.C., and 


New York, which seem to point to the same conclusion. 

Two types of transmitting apparatus were used. The 
first was an alternating-current generator giving 250 sparks 
per second and generating feebly damped waves. The 
power used was between 10 and 12 Kw., and the frequencies 
were 200,000 per second and 81,700 per second. 

Messages sent with the higher frequency from Massa- 
chusetts were received very strongly at night time at Porto 


Rico and Cuba, and were officially reported on several. 


occasions as having been received by naval vessels in the 
neighbourhood of Alexandria, Egypt (a distance of nearly 
4,000 miles), but no messages were received during daytime. 
The absorption comes on very suddenly, and in the West 
Indies increases sometimes nearly a thousand-fold in 15 
minutes as the sun rises. . 

With the lower frequency, however, though at night the 


‘signals were considerably weaker, probably on account of 


the receiving stations not being adapted for such a long 
wave length, the daylight signals were many times stronger, 
and it was found possible to work in daylight between 
Massachusetts and Cuba (a distance of nearly 1,700 miles) 
when using the lower frequency, without any increase in 
sending power. Tests between Boston and Washington, 


which have continued for nearly six months, show the same 
phenomena, /.c., that there is great daylight absorption at a 
frequency of 200,000, but almost no absorption at a 
frequency of 81,700. 

The second type of apparatus used consisted of a high- 
frequency alternator capable of giving a frequency of 
100,000, but for the purposes of this test run at a frequency 
of 81,700. The open-circuit voltage at this frequency is 
150 volts, and the armature resistance is 6 ohms. This 
apparatus is used for telephoning wirelessly between Brant 
Rock, Massachusetts, and the City of New York. A detailed 
description of a similar, but less powerful, apparatus used 
for telephoning between Brant Rock and Plymouth, Massa- 
chusetts, will be found in the ExecrricaL Review of 
February 15th, 22nd, and March Ist, and in the American 
Telephone Journal of January 26th and February 2nd. The 
current used in the antenne is from 4 to 6 amperes, and the 
speech received by the New York station is approximately five 
or six times louder than the limit of audibility. Tests have 
now been made with this apparatus over a period of nearly 
a month, wireless telephonic communication having been 
first established between these points about July 17th. 
While this apparatus has not been tested for so long a period 
as the former type, the results obtained are in substantial 
agreement. 

If the masses of ionised air were continuous, there is no 
apparent reason why there should be less absorption with a 
long wave length. The above experiments seem to point to 
the conclusion that the masses of ionised air which are 
supposed to produce the absorption are not continuous, but 
are broken up in somewhat the same manner that water 
vapour is into clouds. 

The fact that the wave lengths must be increased as the 
transmission distance is increased in order to overcome the 
absorption, does not ‘necessarily indicate that the masses are 
of larger size as the distance above sea level increases, 
though it is possible that this is the case. 

The writer has found that the absorption at night-time 
varies with the direction from which the waves are received, 


_ and has obtained some results which seem to indicate that 


measurements of this phenomenon may have a meteorological 
value, and may assist in extending the range of weather 
forecasts. 


ELECTRIC WIRING RISKS. 


Notes oN AMERICAN AND ENGLISH PRACTICE. 


By FRANK BROADBENT, M.LE.E. 


In recent issues of the American electrotechnical papers 
much space has been devoted to the consideration of elec- 
trical risks; that is to say, the fire hazard, and the possi- 
bility of shock or injury to human life from electrical 
causes. The question as to whether or not the “ National 
Code” attaches sufficient importance to the safeguarding of 
life is also freely discussed. The National Code consists of 
aset of rules adopted by the National Board of Under- 
writers, the objects being the same as those of our own Fire 
Office Rules and the rules of the Institution of Electrical 
Engineers. Now that the latter have been adopted by 35 
fire offices, by 10 of the London electricity supply com- 
panies, by the Incorporated Municipal Electrical Associa- 
tion, ‘by Edmundson’s Supply Corporation, and many Pro- 
vincial undertakings, they may almost be entitled to the 
term “ British National Code.” 

According to a recent issue of Ulectrocraft, the rules in 
the “ National Code” are drawn up primarily for the pur- 
pose of protecting property, and nothing but property, the 


- safeguarding of life being a secondary consideration, and 


outside the province of the code. The argument of that 
journal is scarcely consistent, for, as it rightly points out, 
the fire hazard and life hazard in electrical installation 
work are inseparable. 

Whenever a fire breaks out there is always a risk of 
injury to life. It is not, however, the risk to human life 
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arising from fire, but from shock that is referred to. -“ A 
familiar example,” says Hlectrocraft, “of this stony indiffer- 
ence to the life hazard is seen in the universally-used incan- 
descent lamp. Every electrical man knows that a person 
touching the lamp socket stands a lovely chance, in many 
cases, of receiving a severe and possibly a fatal shock, due 
largely to the absence of mandatory code rules regarding the 
grounding of secondaries. The lamp socket probably kills 
more people than the Fourth of July cannon cracker that 
throws City Councils and newspapers into hysterics every 
summer. The code remains serenely unconscious of the 
peril. And the lamp socket is but one of a numerous family 
of dangers that, except on their fire hazard side, are coolly 


ignored by the supreme and only wiring authority in the | 


land.” 

The lamp socket as it is called is, comparatively speaking, 
unknown in this country, except on the underground electric 
railways, the bayonet lampholder being practically uni- 
versally employed. In this type of holder, both terminals 
are insulated from the brass case and, in some forms, it is 
practically impossible for a loose strand of flexible to make 
contact with the case ; so that the danger of receiving any- 
thing like a fatal shock from a lampholder is very remote 
indeed. This risk, it would appear from the journal named, 
is so great in America as to warrant the prohibition of key- 
oa entirely, a writer in the July issue advocating 
this, 

A reference to the writer's Institution paper on “ Wiring 
Rules,” read in 1901, shows. that at that time there was 
considerable objection to key sockets in this country. Thus, 
from the schedule in the paper referred to, it appears that the 
Phoenix Assurance Co. (who still prefer to issue their own 
rales) and the County of London and Brush Co., prohibited 
the use of key-holders, except by special permission ; the 
Liverpool Corporation did not permit their use on portable 
fittings ; the Liverpool, London and Globe Insurance Co. 


did not allow them in certain hazards, such as in pattern. 


stores ; whilst the Sunderland Corporation and the City of 
London E.L. Co. absolutely prohibited them. There are still 
on the market patterns of key-holders from which nasty 
shocks can be obtained, but the fact that key-holders are 
now so very widely used and generally permitted may be 
taken as evidence of their reliability. There is obviously 
very little space for insulating material, and the sparking 
distance from live contact to case is small ; it is wise, there- 
fore, to prohibit their use on circuits carrying pressures 
greater than 250 volts, as is done in the last edition of the 
Institution rules. 

The pressures employed in consumers’ premises in this 
country are considerably higher than those in vogue in the 
States, where 110-volt parallel systems, or three-wire systems 
with 220 volts across the outers, are still quite common. A 
three-wire system with less than 400 volts across the outers 
is a rarity over here, and for this reason the earthing of the 
middle wire is almost, if not quite, the universal practice. 
With such a system, the danger of receiving a shock of more 


than, say, 200/250 volts, is reduced to a minimum, a pres- 


sure which is still looked upon in America as being a 
dangerous one. 

There appears, however, to be a tendency here to pay quite 
as much, if not more, care to safeguards against shocks to 
human life than to the fire hazard, and, comparatively 
speaking, accidents from shock are rare. . Electrical work 
generally, that is to say electrical work carried out by firms 
of any standing, offers very small risk from the fire hazard 
point of view; but the increasing use of motors on systems 
carrying pressures of 400 volts.and over, makes it more than 
ever necessary that every precaution shouldbe taken to 
prevent shocks being obtained by people who have the 
handling of electrical apparatus. 

‘Since the Home Office Electrical Department took over 
the rales formerly known .as the Board of Trade Rules, 
more attention-has been paid to-the proper earthing of all 
metal work and piping containing electrical wires or fittings. 
The use of electricity, however, both for lighting and power, 
is now becoming so general that the need for carefal super- 
vision and inspection of electrical work is more than ever 
necessary, and it is doubtful if the technical staffs, either of the 
Home Office or Insurance Companies, are sufficient to give that 
amount of inspection which is necessary. So far as the 


Insurance Companies are concerned, there is a tendency to 
include the inspection of electrical wiring work and apparatus 
in the ordinary duties of the general inspectors and sur- 
veyors, just as Lloyd’s do in the case of ship installations ; 
and it is no uncommon thing now to find men who are 


_ qualifying as surveyors, attending the electric wiring classes 


at our technical colleges and institutes for the purpose of 
wees themselves with the methods of jointing and 
tting. 

In America the tendency appears to be in the direction of 
appointing an electrical inspector to the staff of the city 
inspection department, although in towns where this practice 
is adopted, electrical fires and dangerous shocks are not 
unknown. 

A case referred to by Electrocraft occurred recently in 
Lowell, where the owner of a drug store received a severe 
shock from a socket, resulting in the loss of several fingers 
by amputation. (From this description one supposes there 
was burning ag wellas shock.) It transpired in evidence 
that it was the practice of the city inspector not to examine 
or inspect extensions to installations. Had he done so the 
accident referred to would probably not have occurred, as it 
was the result of an extension to an existing installation, no 
fuse having been used in this part of the work. 

Chicago is cited as a city which has one of the most rigid 
systems of City Electrical Inspection in vogue anywhere in 
the States, and as a result the electrical fire loss is almost 
insignificant. From figures recently given by the head of 
the City Electrical Department, it is shown that out of 6,387 
fires 43 only were caused by electricity, the total loss being 
about £60. Even this small amount of loss was due largely 
to careless handling of apparatus and not to any inherent 
risk in electrical work. 

It is interesting to study the reports of the electrical 
Bureau of the National Board of Underwriters, which are 
issued quarterly by the Bureau, and note the various causes 
to which electrical fires are attributed. From the report 
covering electrical fires from January 10th to April 19th of 
this year, it appears that 141 fires were due either to defec- 
tive installations or to careless handling of electrical apparatus. 
This number includes the following, the number and cause of 
the fires being printed in italics; the writer’s comments 
refer to English practice. 

Twenty-one fires were caused by high-tension lines falling on 
telephone and lighting circwits.—Practically the only over- 
head power lines we have in towns in this country are trolley 
wires of electric tram systems, and fires have been known to 
be caused, although the cases are rare, by trolley wires falling 
across and making contact with telephone wires. Fuses are 
sometimes provided in accordance with fire insurance require- 


- ments in telephone boxes; but frequently these are of such a 


nature that if called upon to break a 500-volt circuit they 
would be as likely to start a fire as to isolate the telephone. 
Because these fuses carry a minute current the risk to which 
they are subjected in the event of a cross between the 
telephone wire and 500-volt trolley wire is sometimes 
overlooked. 

The dangers arising from the use of overhead wires in 
cities is cansing considerable concern in Canada as well as 
in the United States. According to a recent issue of the 
Montreal Star, the insurance companies have decided to 
curtail the amount of insurance that will be given to 
customers owing to the great fire losses they have sustained. 
A report received at the Montreal City Hall stated that the 
fire insurance loss in the city for the past six months had 
been close upon £600,000, or about £1 10s. per head of the 
population of the city. The Underwriters’ Association 
believe that some of the recent disastrous fires in the city 
have been due to the general use of overhead wires, and as a 
result of the report above mentioned, they have called upon 
the city authorities to construct, as soon as possible, under- 
ground conduits, so that all the wires may be buried. — 

Eighteen fires were caused by the grounding of lighting and 
motor circuits.—With a properly earthed system the grounding 
of any of the outers of a three-wire system should immedi- 
ately blow the circuit-fuse. It is, of course, possible for an 
are to be struck between a conductor and the earthed metal 
conduit, and under specially favourable conditions to give 
rise to a fire before the fuse has time to act. 


Short circuits on interior circuits caused 32 fires, and this : 
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forms an argument for the use of an incombustible covering 


' such as iron piping. 


Electric flat-trons and movable picture machines caused 
nine fires.—One of the risks of flat-irons is that they over- 
heat when not inuse. In some works the stands are provided 
with switches which automatically cut current off the iron 
when it is laid down. 

Fuses blowing caused siz fires.—The use of exposed fuses 
is now practically out of date in good work, fuses being 
usually located in a proper distribution box, which is either 
constructed of metal or made incombustible by a metal or 
fireproof lining. A fire from such a cause, therefore, should 
now be almost impossible. The crowding of conductors, 
however, inside a distribution box, owing to insufficient 
space being provided, is a source of trouble. The heat given 
off from a large number of enclosed fuses confined in a small 
distribution box, may be sufficient to destroy the rubber 
insulation on the cables and cause short-circuiting. 

Electric motors and rheostats caused between them 13 fires, 
and lightning nine fires. 

Among the other causes were incandescent and arc lamps 
five fires, car-heater one fire, electric bed-warmers two fires. 

As is pointed out by the Journal of Electricity, Power 
and Gas, it should not be assumed that these figures repre- 
sent losses due to properly installed apparatus, as many of 


them were due to careless handling. On the other hand, © 


many of the fires would have been avoided had sufficient 
care been taken in the erection of the work. Thus, in one 
case, damage was done by the lighting wires not being 
properly supported and the joints being neither soldered nor 
taped. There was no main switch on the installation, and 
the cut-out was fused with copper wire. Such work as this, 
of course, really invites trouble. 

In another case a fire was due to Edison plug cut-outs 
being mounted on wood joists, the cut-outs eventually short- 
circuiting through an accumulation of dirt on them. 

Another fire which caused a loss of £6,000 was due to a 
motor-starter being left in the starting position, instead of 
being thrown over to the running position. This refers 
presumably to an alternating current starter in which starting 
coils were used with a change-over switch. Whilst this 
accident may be put down to careless operation, it is 
important to remember that motors are now so widely used 
that they are operated by unskilled men who have not the 
least knowledge of electrical matters, so that it becomes 
more and more necessary to render all starting apparatus 
fool-proof, that is to say, proof against accident arising from 
ignorant or careless handling. 

In another case, namely, that of a large eight-story office 


building, the wires were laid in wood moulding laid partly 


under the flooring in cement. The distributing boards to 
each floor were fixed in a small enclosure near the elevator 


shaft and exposed to water leaking down from the care- © 
taker’s sinks from the floor above. The fire in this building 


was the result of the short-circuiting of so-called weatherproof 
wires due to the water having entered the casing, the 
resulting loss being about £30,000. This again forms an 
argument against wood casing, and it is safe to say that in 
an important building of this kind casing .would not 
be used in this country without special precautions being 
taken. : 

Another fire resulting in about £300 damage was caused 
by the overheating of a three-pole knife switch which was too 
small to carry its current. 

In another case old-fashioned cut-outs with link fuses 
allowed hot fused metal to fall on some papers on a table 
beneath them. The result was a loss of £12,000. 

Analmost similar case was that in a theatre where the 


- blowing of a fuse ignited the insulation of a conductor 


attached to it, the fire then running up the wire and igniting 
some paraffined bell wires which crossed the lighting 
circuit. 

The largest fire reported, namely, one resulting in the loss 
of £250,000, was the result of carelessness in the use of an 
electric flat-iron. The lighting company for some reason 
shut off the current from the building, and later in the day 
turned it on again. In the meantime a maid had attempted 
to use an electric flat-iron, and finding the current off, left 
the iron switched on, lying on inflammable material. It 


would be scarcely possible to prevent such an accident as— 


this, except by providing the circuits with no-voltage release 
switches. 

A rather pathetic éase is that of an old lady who used an 
electric bed-warmer, which she was supposed to turn off 
when it became too hot, but as she was too feeble to reach 
the socket, the warmer set fire to the bed. 

Many other cases of improper use of apparatus are 
mentioned, but it will suffice to note one of these, In this 
case, a long flexible cord of a pendant lamp was wrapped 
round a steam pipe. This resulted in a short-circuit, which . 
set fire to the insulation and to other goods in the neigh- 
bourhood. Sprinklers operated, however, and put the fire 
out. 

It is a matter of surprise that more fires are not caused by 
flexible cords,and they constitute perhaps the most risky 
part of any installation which is put up according to approved 
methods. It is as risky to use unprotected flexible for elec- 
trical apparatus, more particularly for portable apparatus, 
as to use rubber pipe for portable gas apparatus. The 
use of the latter is now condemned by all fire offices, and the 
time will probably come when unprotected flexible cord for 
portable electrical heating apparatus will also be prohibited. 
Such apparatus is handled by people who do not know, and 
are not supposed to know, the least thing about electricity, 
and they think no more of looping a flexible round a steam 
pipe or gas pipe or any other metal support than they would 
think of looping a piece of string round it. In days gone by, 
when electricity was not so generally used as it is now, people 
had a little more respect for electricity, and handled it with | 
care. Nowadays, the use of electricity and flexible cords is 
so general as to have become a commonplace, so that there 
is more need than formerly to make electrical apparatus as 
safe as possible, both as regards fire risk and risk to life. 


REVIEW OF THE L.G.B. DEPARTMENTAL 
COMMITTEE’S REPORT 
RELATING TO ELECTRICITY SUPPLY 
UNDERTAKINGS.—IV. 


Depreciation and Repayment of Debt. 


Par. 56.—‘‘ Reference has teen made in gereral terms to the 
powers possessed by local authorities of making provision for 
depreciation in respect of their undertakings. The question how 
far the repayment of debt may be regarded as covering such pro- 
vision is one which, as the evidence shows, has given rise to serious 
differences of opinion in many quarters.” gis : 

Par. 57.— The distinguishing feature of the capital out of which 
the assets of a local authority are acquired is its temporary character. 
The capital is required to be repaid within a period which is 
supposed to be not greater than the life of the asset, the calculation 
of the period including a certain allowance for obsolesence and 
reasonable contingencies. When the asset is exhausted, further 
borrowing for its renewal is allowed, according to the practice of -the 
Local Government Board, to the extent of the provision which has then 
been made for the repayment of the capital.” 

Par. 58.—‘'The general object of provision for depreciation is to 
ensure that an asset which ceases to be of value will, at the time of 
its exhaustion, cease to be represented by a charge upon revenue, 
and the question how far this purpose is met by sinking funds and 
redemption funds depends mainly on the correspondence of the life 
of the asset with the period allowed for the repayment of the 
capital debt. ? 

“It cannot be maintained that in any given case this corres- 
pondence will be precisely accurate. Such assets as lands or build- 
ings may be entirely freed from debt at a period when their value 
is by no means exhausted, and may even have increased ; while, on 
the other hand, it is possible, or may even be probable, that as 
regards a new kind of undertaking, the period allowed for repay- 


‘ment of debt might have been too long.” 


Par. 59.—‘' But this matter is, perhaps, strictly, outside the scope 
of this inquiry. The principle of annual provision for the repay- 
ment.of debt is based on statutory requirement; and for practical 

s of accountancy, the general correspondence of the life of 
the asset with the period of the loan must be assumed. The exist- 
ing system, though it may be wanting in complete accuracy, is 
founded on independent authority, and prevents arbitrary or 
capricious fluctuations in the provision made year by year, and it 

ords at least as much certainty in its operation as could be gained 
by a standard rate of depreciation fixed by a central authority for 
general application.” 

Par. 60.—" Although in general the loan repayments may provide 
sufficiently for depreciation, it may in some cases be a matter of 
prudence 'to make further provision, to a limited extent, to meet 
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unforeseen expenditure or to equalise the cost of repairs falling on 
a series of years, or again to provide for renewals in cases where 
subsequent experience has proved that too long a period was, in’ 
fact, granted originally for the repayment of the debt. But in 
determining the amount of such additional provision, each case 
must necessarily be considered on its own merits, regard being had 
to the user of the property, the condition of its maintenance, and 
a number of special circumstances. In our opinion it would be quite 
impossible for a central authority to make regulations or to prescribe a 
standard or scale which would be generally applicable to such cases. 

“As things stand at present, it may be open to doubt whether 
local authorities have power to provide definitely for depreciation 
beyond the amount and the scope of the reserve funds permitted 
by their local Acts,” 

This section of the report is without doubt the most con- 
tentious. From the evidence there are serious differences of 
opinion as to how far the repayment of debt may be regarded 
as covering provision for depreciation. To our mind there 
can be no question, and we are pleased to note the definite 
statement that capital is required to be repaid within a 
period which is supposed to be not greater than the life of 
the asset. We have advocated this principle for some time 
past, but we cannot agree with the statement that it is 
impossible for a central authority to make regulations or to 
prescribé a standard or =e which would be generally applic- 
able to electricity undertakings. Such a scale is now being 
enforced by the L.C.C., and, if they have arbitrarily fixed 


the lives of the assets without consulting the local authorities - 


concerned, we are not without hope that they will modify 
their standard so as to bring it within the limits of reason. 
There will, undoubtedly, be differences to adjust at the end 
of the terms of life, but whether the balances are adverse or 
favourable, it will mean simply a matter of accountancy to 
make the adjustment, provided the reserve fund is of adequate 
dimensions. 

The Committee, no donbt unwittingly, after expressing 
themselves so definitely as to the proper view to be taken of 
redemption, make the astounding statement that farther 
borrowing will be allowed to the extent of the provision 


‘which has then been made for the repayment of the capital. 


This arrangement would not take into consideration any 
allowance for obsolesence, and we think the Committee could 
not have foreseen the likelihood of a plant unit being dis- 
carded for a more modern and more economical unit. 
Supposing it is decided by an authority to replace an asset 


costing originally £1,000, with one of a similar nature - 


costing £10,000, when the period for which the original 
capital was borrowed had only half expired, according to the 
wording of the Committee’s recommendation only £500 
could be borrowed towards the £10,000 required for the 
new asset, which is absurd. The proper course would be to 
take from reserve fund the necessary amount which, together 
with the residual value, would make up the amount remaining 
of that originally borrowed, and so wipe out the same from 
capital account ; further borrowing should then be allowed 
for the full amount of the £10,000 required. It is this 
restriction that has compelled many engineers in the earlier 
stages of an undertaking’s existence to lay down extensions 
when the increased load has demanded the use of larger 
generating sets, thus spending money unnecessarily on land 
and buildings, when the original sets might easily have been 
displaced, and we trust that the statement we have taken 
objection to will be seriously considered by the Local 
Government Board. 

We are pleased to see that mention is made of the 
probability of such items as land and buildings being entirely 
freed from debt at a period when their value is by no means 
exhausted. Viewing redemption as-depreciation, it seems to 
us an anomaly that an asset which does not waste should be 
treated in the same manner as a wasting asset. In the case 
of land in particular, we certainly think that it would: be fair 
to borrow money on mortgage to its full value, and so assist 
in relieving those undertakings working on expensive sites, 
as it must be remembered that all repayments of loans are 
a charge upon the energy supplied, and this charge is quite 
considerable in some instances, 

Par. 59 gives us pause. We understand that the inquiry 
of this Committee was for the purpose of recommending 
amendments to the existing laws relating to the accounts of 
local authorities, yet we are informed that the subject of 
depreciation is, strictly, outside the scope of the inquiry, 
because the provision for the repayment of debt is based on 


statutory requirements. There is also a Board of Trade 


form of accounts embodied in the Electric Lighting Acts, 
which the Local Government Board propose to amend ; by a 
similar methed of reasoning this would also be outside the 
scope of their inquiry. It is hard to assimilate the statement 
that the existing system of repayment affords as much 
certainty in its operation as could be gained by a standard 
rate of depreciation fixed by a central authority, with that 
in Par. 58, to the effect that the general object of provision 
for depreciation is to ensure that an asset which ceases to be 
of value will, at the time of its exhaustion, cease to be repre- 
sented by a charge upon revenue, when nearly the whole 
of the assets of metropolitan authorities will be entirely 
wasted long before the expiry of the loans raised for their 
acquisition. 

The final statement of the Committee, to the effect that 
it may be open to doubt whether local authorities have 
power to provide definitely for depreciation beyond the 
amount and the scope of the reserve funds permitted by their 
local Acts, is, to say the least of it, amazing; and this 
aberrance, although common, is difficult to understand. 
Par. 60 clearly states the objects of the reserve fund—i.e., to 
meet unforeseen expenditure, or to equalise the cost of repairs 
falling on a series of years ; or, again, to provide for renewals 
where subsequent experience has proved that too long a 
period was granted originally for the repayment of the debt. 
On the other hand, depreciation should be provided for by 
redemption fund or sinking fund ; and why this confusion 
of ideas should have arisen in the concluding paragraph we 
cannot understand. 

However, taken as a whole, the Local Government Board 
Committee’s expression of opinion upon the much debated 


_ question of depreciation will do much ito clear the ground 


for a clear and definite course of action in the near future. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
mumications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Metallic Filament Lamps. 


The importance of the subject to the whole of the electrical 
interests, to supply companies, to contracting firms and 
consumers, will perhaps become more apparent if I ask you 
to kindly add a few short remarks to your article of July 
19th on the present possibilities of metallic filament lamps. 
The article seems to give:— 

“1. Certain advantages of Osram lamps which, however, 
are not quite complete. 

2. Certain disadvantages of metallic filament lamps, some 
of which I hope to show are not quite correct. 

3. As a conclusion, you show certain present possibilities 
for the metallic filament lamp, but you do not show all the 
possibilities, and I therefore should like to add some to those 
which you have already given. 


(A) Advantages :— 
1. Very high efficiency (about 70 per cent. higher than 


- the carbon filament lamp). 


2. Intense white light. 

8. Small variation of candle-power with varying pressure, 
which means steady light, even with an unsteady supply. 

4, Average life equal to, if not higher than, that of 
carbon filament lamps. pee 

5. Small amount of heat. 7 

6. Possibility of getting the same light as with carbon 
filament lamps, but with about 60 per cent. saving in 
current ; or, 


7. 100 per cent. increase in light, and about 20 per cent. . 


saving in current if 32-0.P. lamps are installed instead of 
16 c.P., a8 shown in your article. 

 g. This seems a very important point—no blackening of 
‘the lamps, no decrease in candle-power whatever for about 
1,000 hours’ burning. (The test taken on Osram lamps 
by the Imperial German Testing Institute shows a decrease 
of about 4 per cent, for 1,000 burning hours.) 
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(B) Disadvantages.—You mention the following :— 
1. Difficulty in obtaining supplies. 2 
Undoubtedly there were difficulties in obtaining a sufficient 


supply of Osram lamps in the United Kingdom until about 


two months ago, mainly on accountof the fact that the factories 
of the D.G.A.in Germany had such a tremendousdemand in their 
own country that no supplies were available for the English 
market. This state of affairs, however, has been altered by 
the fact that, in accordance with certain arrangements made, 
a large percentage of the output of the enlarged factories of 
the D.G.A, has been secured by one firm for the English 
market, pending the erection of factories in this country. 
There is hence no difficulty whatever in executing a contract 
for any number of lamps from stock. The difficulty in 
obtaining supplies, therefore, is overcome. 

2. The voltage is limited to 100 to 110 volts—this state- 
ment was correct until about nine months ago. Since that 
time, however, lamps have been supplied, and are installed 
all over the country up to 130 volts; and lately even up to 
150 volts. 

3. Uncertainty as regards life and durability. 

The writer of your article himself mentions that he knows 


_of cases where lamps burn 1,200 hours. Numerous cases 


have been brought to our knowledge, by consulting engineers, 
of the life of lamps lasting between 2,000 and 3,000 hours. 

Tests made by the Imperial German Testing Institute on 
three batches of lamps at different periods, show an average 
life of over 1,100 hours. Installed lamps show, so far, an 
average figure of about 1,000 hours. 

4, Matching lamps. 

Lamps for series burning had to be matched in the past 
—the Osram lamps now on the market, however, are 
matched before leaving the works, and all lamps with the 
same series mark can be burned in series without any 
further trial ; no trouble for the consumer, therefore, arises 
on this point. 

5. Vertical burning. 

This is necessary at present for Osram lamps. 

(C) Present Possibilities for Osram Lamps.—The writer 
has entirely left out some important fields, which certainly 
must be mentioned when one speaks of the present pos- 
sibilities of Osram lamps. 

1. Train lighting. : 

The low voltage Osram lamp allows in electric train 
lighting a decrease in the weight of dynamos and accumu- 
lators of nearly 75 per cent., and an equal decrease in the 
consumption of energy. The same remark applies to auto- 
mobile and car lighting. 

2. The cost of street lighting, where high candle-power 
lamps are required, will be decreased by nearly 60 per cent. ; 
not even taking into account the unreliable and short life of 
high candle-power carbon filament lamps. 

3. Indoor lighting. 


(a) For all cases where at present a large number of 
small candle-power lamps are installed the installation of 


‘high candle-power Osram lamps giving the same light will 


mean, as mentioned in your article, a saving of 60 per cent. ; 
this refers especially to the lighting of such places as hotels, 
shops, windows, theatres, restaurants, &c. 

(b) The Osram lamp should enable the supply companies 
to fight the gas companies and gain ground, since there is 


hardly a place where the reduction of the cost of electric — 


lighting, with candle-power equal to gas installation, should 


‘not enable the electric lighting with Osram lamps to come 


in. It would be going too far, in this article, to give 


_ figures ; but to show some actual results I simply wish to 


give an excerpt from -a recent number of the electrical 


(Reprint of article on “Development of the Windsor Electric 
Light Undertaking,” from the Electrical Engineer, 
June 14th, 1907.) 


.... The lighting of the Liberal Club at Windsor has recently 
beer secured after a competitive trial lasting over 13 days. The 
electric lighting equipment consisted of Osram lamps, while the 
gas authorities used high-pressure burners with incandescent 
mantles, At the end of the 13 days, the cost for gas was £1 8s. 3d., 
while the electricity bill was only 16s. 2d. The general effect of 
the more distributed light obtained by the Osram lamps was so 

the whole of the club. premises have now 
been wired for electric light. . 3 : 


Trusting that the above has made clearer some of the 


_“ present possibilities ” of the Osram lamp. 


A. H. Railing. 
London, E.C., August 28th, 1907. 


A Fish Tale. 
. Station engineers ever wrestling with “Costs” and now 
reviling the rising tendency of coal and other “ last straws,” 
will welcome the joyous news in the current number of the 
Fishing Gazette, of ‘which I enclose a cutting, and pause 
before making further commitments for renewal of obsolete 


plant. 


Urintisinc Exzorariciry rrom EE xs. 


Prof. De Esperando, who is at the head of the Government 
College at Caracas, Venezuela, has been conducting a series of 
extremely interesting experiments with electric eels with a view 
to determining just how much electric force they are capable of 
yielding, says the New York World. He began with a hundred 
average-sized electric eels.. Copper wire collars were put around 
their necks just behind the “ears,” and then connections were made 
between all the collars and a motor, the captive eels remaining in 
the river near the shore. ' 

The violent flopping and contortions of the eels created a most 
uncertain sort of electric current, so Prof. De Esperando procured 
another hundred eels and put them into a zinc bath which he had 


-in his house and connected it with the motor, and found that they 


produced about 20 With this he ran a mill and lighted up 
his house and grounds, The power from each eel sufficed to pro- 
duce 45 candle incandescent lights. : 

Prof. De Esperando also has found that a motor-car can be run 
for 24 hours with 100 eels in a tank 3 ft. long and 14 ft. sq., and 
weighing complete less than 200 Ib. 

It is claimed that the largest ocean steamers afloat can be run 
with 200,000 eels, producing 40,000 u.P., and contained in a tank not 
larger than 10 x 10 x 15. This plant, of course, will have to be 
duplicated, so that when the energy in one is exhausted it can be 
hoisted from the hold to the deck, so that the light from the sun 
may infuse new energy into it, while the power is furnished by 
the relay plant. 

Prof. De Esperando tells us exactly what to do. Boilers, 
engines, generators and all the complicated paraphernalia of 
a station must go, you retain only the switchboard and the 
cooling pond—the eels do the rest ; the site need not neces- 
sarily be sold, it might be used as a worm farm, in which 
case Darwin’s excellent treatise on the subject is recommended 
and should replace the old tomes that at present adorn the 
resident engineer’s bookshelves—they may be handed to the 
man when he takes away the other scrap. 

For automobile and marine engineers we have now no 
further need. 

I do not know where to buy an electric eel, or I would 
carry Prof. de Esperando’s experiments a little further. I 
would, however, suggest to the enterprising engineer who 
is first in the rush to make this change, that a partition 
be put across the pond to keep the night shift and the 
day shift eels apart. We all know the propensity of eels for 
slithering around when not properly occupied, and this 
precaution may avoid short-circuits and other complications. 

It is not strange when we consider that the revelation 
of many of Nature’s great secrets has proceeded, not from 
the patient investigations of the scientist, but from the 
direct suggestion of some one not particularly interested ; 
the incident of the small boy who, intent on robbing an 
orchard, and being up a tree for that purpose, and desirous 
of avoiding the attentions of the proprietor, dropped an 
apple on the pate of the old gentleman underneath, and sold 
the law of gravitation for a chance of climbing through the 
fence, will immediately occur to us all. 

Truly, “out of the mouths of babes and sucklings pro- 


ceedeth wisdom.” 
J. C. McClelland. 
London, E.C., August 24th, 1907. 


Wiring Cost of Small Houses. 


_ Many readers are patiently waiting for the answer to the 
double-barrelled conundrum stated in your paper at 
various dates :—~ 

1. Why should a general invitation be issued to the 
electrical trade to send competent engineering representatives 
to assist in developing Silvertown if it was intended to carry 


out the work by Council men and material ? 
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2. Why should the engineer go to the trouble of telling 
the world at large how well he behaves to local contractors 
when he runs a shop and keeps a staff of salesmen ? 

In an important manufacturing centre like West Ham the 
amount of business done must be very great, and the way 
in which it is done is of more than local interest. In 
less important places than this we find the trade in the 
hands of capable engineers of certain social standing who 
run ore which are regarded as good investments for 
capital, 

We have no means of knowing how things are worked in 
West Ham, but we feel quite sure that any attempt to lower 
the status of the local contractors is a mistake in any area. 
The large private supply companies who have capital at 
stake never attempt to do so ; it is only the councils that sin 
in this respect. 

The usual result, in most places, is that instead of a 


respectable class of men running profitable businesses to the ~ 


general welfare, we find youths in charge of the various 
departments who can hardly have had much opportunity of 
acquiring any sound commercial or electrical training, and 
to whom 50s. is a good wage. 

Another drawback under. the Council monopoly principle 
is that the ratepayers have no means of getting proper advice. 
The people who sell the current can hardly be expected to 
instruct customers in economical methods of using it. 

Then, again, Councils usually buy one make of motor under 
contract, or one make of arc lamp to the exclusion of all 
others, generally the only one that the salesman happens to 
understand. ‘This particular brand is run for a year or so 
until a cheaper substitute is found, which in turn holds a 
monopoly. 

Should the buyer in the office take a dislike to any par- 
ticular traveller—no matter how good or how useful his 
goods may be—the firm he represents has no chance of 
getting in touch with customers in the district. The autocrat 
at 50s. can decline to buy, or by faint praise prevent the 
sale of even standard goods. 


There have been volumes printed and speeches made on 


the ¢heory of municipal trading, but I take this opportunity 
of indicating afew of the things that happen in practice. 
Inter Bibertdum. 


Electrically-Driven Cement Works. 
I have been too busy to-reply earlier, to “ H. T.’s” letter 
re “ Electrically-Driven Cement Works” in your issue of 


June 28th. 
Curiously enough Mr. Frank P. Spicer, whose name is 


mentioned in this letter, refers to the very same plant which ~ 


I had in mind when writing. The plant was erected at 
the works of Messrs. Bayley White, at Swanscombe, Kent. 
I am not now absolutely certain whether all the three kinds 
of plant named by “ H. T.” were actually electrically driven 
before I left, but if not I have a very strong impression 
that motors were on order fot them. 

As “H. T.” remarks, the matter is not of very great 


importance. 
Alfred S. L. Barnes. 


Electricity Works, Gibraltar. 
August 24th, 1907. 


Electricity Supply toa Village. 

It is proposed to light a village electrically using water 
power from a river, and to carry the mains from the power 
house to the village overhead, and also the distributors in 
the same way. The lighting is at present done with oil 
lamps, and the public lighting is controlled by the Parish 
Council. 

The Council have no provisional order or powers of any 
kind granted to:them at present, for the electric lighting of 
the village, and have no intentions of seeking such, and, 
therefore, have no objections to & private company carrying 
out the proposed scheme. 

What is the best and proper procedure to adopt in this 
matter ? 

1. Is it necessary or advisable to obtain sanction in 
writing from the Parish Council ? 


2. Is it necessary to put this matter before the B. of T., 
and have they any rules which may be observed in a scheme 
of the above description ? 

3. Is a provisional order necessary, and, if so, what is the 
best procedure to adopt ? 

4. Is it advisable to obtain legal assistance for these 
matters ? 

The plant would be of about 30 Kw. capacity, and it is 
proposed to generate and supply at 230 volts, and to sell 


the en at about 5d. per unit. 
Water Power. 


[(1) It is advisable but not essential. (2) Yes. (3) No. 
(4) This is a matter of opinion. Reference to our “ Legal 
Query Column” in past issues will afford our correspondent 
a great deal of information on most of the questions raised 
above.—Eps. E.R.] 


Electric Winches. 


We must ask your indulgence for referring to the letter 
appearing in your issue of last week, in which the Sunder- 
land Forge and Engineering Co. inform your readers that 
we are labouring under a delusion when we place on the 
market an electric winch which has a unique feature in 
having the motor and controller resistance in the water- 
tight carcass of the motor. ‘ 

We—like, we trust, the rest of your readers—referred 
to the illustration of their electric winch, which appears 
in the same issue, embodying all their most recent 


improvements. 
We see there ¢heir enclosed motor with four large 


ventilating holes in the end plate, which are as convenient . 


for allowing hot air to escape from the carcass as per- 
mitting rain and water to enter. 

It is unfortunate that some manufacturers do not appear 
to have grasped the meaning of a watertight motor carcass. 
We, however, still maintain that we have yet to see the 
winch motor, other than that supplied by ourselves, which 
is absolutely enclosed with the controller resistance in the 


motor carcass. 
Jarvis Bros., Ltd. 


T. P. Manager. 


Middlesbrough, Seplember 2nd, 1907. 


Botts AND Nuts.—We are asked for the names of 
makers of oxidised bolts and nuts. 


TESTS OF SIEMENS-BROWETT, LINDLEY 
THREE-PHASE GENERATORS FOR THE 
GREAT COBAR MINES. 


Tuw official tests have recently been concluded of three Siemens- 
Browett, Lindley steam alternators, constructed for the Great 
Cobar Copper Mines, Australia; these tests, of which we give some 
details, are interesting from an electrical point of view, as the sets 
were tested on a specified power factor of °85. 

For the official tests two of the sets were erected as shown in 
fig. 2, p. 376. One set was run under steam as a generator, the other 
acting as a synchronous motor working in parallel with a balanced 
water load. The pistens belonging to the engine of the second set 
were removed, and it was run up to speed, to allow of its being 
synchronised with the generator, by means of a 30-H.p. direct- 
current motor belted to the fly-wheel of the engine. The necessary 
current for this was supplied from the works power plant. 

The arrangement proved very flexible, as by varying the field on 
the synchronous motor it was possible to obtain any power factor 
on the generator, from zero lagging to about 0°85 leading. The 
actual power factor during the official tests was 0°85 lagging, for 
which the generators were designed. 

In cases where two generators of a similar type are to be tested, 
the adoption of this arrangement has the advantage over the use of 
choking coils that once the connections are made, no time is lost in 
making adjustments to get the right power factor, since the only, 
alteration required is to adjust the series regulator in the field 
of the machine used as a synchronous motor. 

The instruments used in connection with the above tests were a 


follows :— 
Three ammeters with current transformers for measuring the 


current in each phase of the generator, 
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One Siemens indicating wattmeter connected, as shown in the 
diagram, fig. 1, to a special change-over switch to enable two 
gs to be made on the same instrument, so as to give the 

total power by the well-known 2-wattmeter method. E 


Fic, or Connections FoR TEST. 


A voltmeter was connected in parallel with the wattmeter 
voltage coil to give a pressure reading across the two phases; this 
voltmeter was also connected to a small throw-over switch, so as to 
give readings on both generator and motor when paralleling. 

For aacaeliad the synchronous motor and generator, four 250- 
volt lamps in series across two of the connections between the 
machines were used. 


The engines, manufactured by Messrs. Browett, Lindley & Co., . 


Ltd., Patricroft, are of the vertical triple-expansion enclosed type. 

The cylinders are 124-in. ; 1.P. 17}-in.; L.P. 26-in. diameter 
by 12 in. stroke, the revolutions per minute being 375. 

The engines were run for six hours at full load, and two hours over- 
load, and exhausted into a surface condenser fitted with an Edwards 
air pump delivering into a tank on an Avery weighbridge, so that 
accurate steam consumption tests could be made. The steam 


Fall 375 Full load 

load load _—_— load overload 392 

924 997 94 93°95 Ib, 885 All off 
375 Fall load. 


The governing results show a rise of only 24 per cent. permanent 

and 44 per cent. momentary variation. 
' The Siemens three-phase alternators are of the rotating field 
type, the phases being star connected. They have a continuous 
output of 300 kw. at a power factor of 0°85 (440 volts, 50 cycles) 
when running at a speed of 375 z.P.m. Hach alternator stands on 
its own independent bed-plate, the only connection with the engine 
being at the coupling, and the exciter is directly coupled to an 
extension of the alternator shaft. 

The temperatures of the machine were exceedingly low after six 
hours’ run, the highest on any part of the machine or winding being 
only 28° F. above the surrounding air. 

During these tests, Mr. Kendall, consulting engineer to the 
Great Cobar Mines, of Mansion House Chambers, London, E.C., 
was represented by engineers from the steam and electrical depart- 
ments of the National Boiler and General Insurance Co., Ltd., 
Manchester. 

The tests were conducted on Messrs. Browett, Lindley & Co.’s 
test-plate at Patricroft, and the arrangements were carried out by 
their chief testing engineer, Mr. J. 8. Colquhoun, and Mr. Wood- 
ward, of Messrs. Siemens’s Stafford: Works. 

The whole of this machinery was shipped from Liverpool on 
July 29th. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The “Blaze” Flame Lamp. 


The accompanying block, fig. 1, shows the interior mechanism of 
the “ Blaze” flame lamp, which is the subject of a recently issued 
publication of the Armorpuct Manuracturina Co., Lrp., of 
Farringdon Avenue, E.C. The points in this lamp that are claimed 
to stand out for mention are its simple but solid construction, and 
the simple construction of the carbon holder. The lamp is 
fitted with a safety switch which automatically puts it out 


Fic. Sets on Test Bep. 


to the engines was passed through a Schmidt 


superheater, in order to obtain the ified temperature 
75° F. above that of saturated steam at 160 Ib, ressure. 

We give below a summary of the results of this test, which shows 
the great advantage of using variable expansion gear on the H.P. 
cylinder, there being only a difference of ? lb. per Kw. between 
and half-load. 


Fig. 1. 


of circuit when the carbons have been consumed, and which in this 


manner protects the carbon guide plates and the coils from burning 
out. The coils of the lamp are wound to withstand a voltage of 
250, so that if for any reason the full pressure should come upon 
e of the lamps, the coils would not be burnt out. It is claimed 
‘the shape of the flame crater is such as to produce the maxi- 
mum useful reflection of light. 5 : 
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Veritys’ Switches and Fuses. : 


The accompanying illustration, fig, 2, shows the new “ Yee” type 
house service or motor switch, which . Verrrys, Lrp., of 
London, Birmingham, Manchester, &c., are placing on the market. 
Attention may be called to the fact that the porcelain bases are so 


fashioned that projecting bosses of porcelain pass through holes in 
the cast-iron cover, and form very satisfactory entrance bushes for 
the cables. The switches are of neat design, and are claimed to 
provide ample and satisfactory contact, the terminals being of the 
solid pinch-up block pattern. The box, which is composed of a 
very neat casting, cannot be opened while the circuit is closed. 


Provision is made for earthing and sealing. The “Vee” switchis 


Fis. 3, 


made in double.and triple-pole. Complete particulars of the device 
are contained in the firm’s new publication, No. 564. ‘ 

We also illustrate (fig. 8) Messrs.. Veritys’ “ Fin-Grip” fuses, 
which are made in three sizes, 15, 30 and 50 amperes. They form 
a continuation of the same firm’s well-known.‘ Han-Grip ” fuses, 
the latter being manufactured in a range of from 50 to 500 amperes. 
In the new publication referred to above there is given a complete 
list of these fuses, mounted and unmounted, andialso arranged in 
cast-iron house service boxes, 


New Rotary Switch, 


A rotary switch designed on what we believe are entirely new 
lines has been brought out by the CursHorm Manvuracturina Co., 
of Providence Works, Fleet Street, Birmingham, The accompany- 
ing figures show something of the construction of the switch, 
though they do not reveal the rotative mechanism. The switch is 
designed for a flat cover of porcelain or metal, secured to the base a 
by the screw seen at the top of fig. 4, and snugs at the bottom. 
The button is shown below, and as it falls by gravitation, the 
switch must be fixed on,a wall, or other vertical surface. The 
plate p is pressed upwards by means of the buttor, causing the 
porcelain block 8 to turn through a right angle eacit time, thus 
bringing the copper contact bridge o on the block alternately into 
and out of contact with the fixed-contacts cc; & is an insulating 
bridge serving to carry the outer end of the pivet cn which the 
porcelain block rotates. The most interesting feature of the 
switch is the mechanism by means of which the rotation is pro- 
duced. The interior of the block B is hollow, with the periphery 
in the shape of a four-toothed internal ratchet. A brass pinion, 
pivoted at = and in the porcelain base a, engages with a short 
internal rack stamped in the plate p; a transverse hole in the 
pinion houses a sliding pin, which acts as a pawl, engaging with 
the porcelain ratchet when the plate is in its lowest position. 
On pressing the button, the bloek is turned by the 
pinion and pawl through a right angle, but on releasing the 


Fig. 4. 


pressure on the button the pawl slips back, and the plate and 
button fall again to the lowest position, ready for the next move- 
ment, The shape of the block ensures a quick break, and the 
switch cannot be left halfway between the contacts. The blank 
faces of the porcelain block are unglazed, so that in rubbing against 
the fixed contacts they clean the latter every time the switch is 
used. There are few parts in the switch, and no springs. The 
break is obviously a very long one, the porcelain block also being 
interposed between the contacts ; for the larger sizes and voltages, 
moreover, a porcelain block carried op a spring is provided to cut 
the arc. When a metal cover is used, the base carries porcelain 
shields interposed between the contacts and the cover. Tests made 
by the Electrical Standardising, Testing and Training Institution 
last March show that the insulation resistance of the switch is very 
high, and that the 5-ampere size can be overloaded 100 per cent. or 
more without overheating. The same interior is arranged also for 
use with a metal fiush wall plate, and the switch is readily mad 
double-pole. ‘ 


PRIVATE BILL LEGISLATION OF THE 
SESSION. 


[From our PARLIAMENTARY 


_Mzmpers of the Parliamentary Bar, Parliamentary agents, 
draughtsmen, “expert ” witnesses, and last, but not least, the alert 
journalist looking out for copy, have all had a disheartening 
experience during the past session. Whether through fear of the 
Socialistic tendencies of the present Government, or whatever the 

- cause may be, the number of Private Bills promoted was the 
smallest for many years past, while even those which were brought 
forward in most cases were of minor importance. At the sign 

. of anything like strong. opposition, schemes have been promptly - 
dropped, or if they were not dropped opponents have been 
“ bought off” by concessions readily granted, and the result is that 
the future historian of electrical development in the year 1907, so 
far as Parliament is concerned, will have little to chronicle, or at 
all events little which is worth chronicling. In the early part of 
the year it was apparent from the Gazette notices that the session 
would be less strenuous so far as electrical enterprises were con- 
cerned than those which had preceded it, but the curious position 
in which the problem of the supply of London with electricity in 
bulk was. left did give hopes of some excitement and scope for 
legitimate curiosity.. The position was unique. Three sessions 
ago, after the stiffest fight we have seen in a Committee room in 
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say Mr. Merz) convinced Lord Camperdown’s\ Committee, and 
afterwards Sir J. Kitson’s Committee, that theirs was the best 
scheme for London, and the Bill was passed by Committee, only 
- to be lost through the downfall of the Unionist Government. Last 
year the Progressive London County Council entered the field with 
a Bill, which even a Liberal Government was afraid to swallow at 
one gulp, and so the County Council were let down lightly and 
told to come again. But here the ratepayers had something to 
say, for last March saw the route of the Progressive party, and the 
substitution at Spring Gardens of a party pledged up to the hilt 
not to risk ratepayers’ money on a scheme which, in the very 
nature of things, must be speculative. The new County Council 
took the only course possible under the circumstances, for 
they continued to promote the Bill which their prede- 
cessors had framed, but (and it was an important but) they 
sought power to lease, and declared their intention of leasing. 
The Government were placed in an unenviable position, and so 
they appointed a Hybrid Committee, who for over a week went 
through the solemn farce of pretending to consider the proposals. 
The climax was humorously described by Mr. Whittaker 
Thompson, the chairman of the Highways Committee, at a sitting 
of the London County Council a week later. ‘‘ We went there in 
the morning,” he said, “with further evidence which we were 
asked to give, and the Committee sat apparently all prepared to 
goon. -Then the Chairman said, ‘ We will consult in private,’ and 
in a minute or two he said, ‘We find the preamble not proved,’ 
and then we all went home.” And so ended for yet another year 
the attempt to deal in a comprehensive manner with London as a 
whole. The Bill proposed by the combined London companies 
did not get a look in at all, for it was blocked on second reading 
and eventually withdrawn, whilst the Administrative County of 
London Bill was, dropped quite early in the session, and the 
London and District: Electric Power Bill had a very brief 
existence. 
There were only two other Bills of Metropolitan interest. The 
North Metropolitan Electric Power Co. after a considerable amount, 
of opposition got through a useful measure which will give them 
further powers regarding the transfer of undertakings. They were, 
~ however, excluded from Walthamstow, except under certain con- 
ditions, and had imposed on them by a House of Commons Com- 
mittee, a clause for the protection of the Metropolitan Water 
Board, which might have proved very onerous, They succeeded in 
getting the clause removed by the Lord-Chairman of Committees 
in the House of Lords. In the case of the Richmond (Surrey) 
Electricity Supply Bill, an interesting point was thrashed out, 
inasmuch as owing to a decision in the Courts, the company asked 
for Parliamentary sanction of the agreement entered into with the 
Richmond Corporation some years before. The Corporation opposed 
the application, and it was argued that as the contract with the 
Corporation was illegal the subsequent proceedings were illegal. 
The Committee, however, found the preamble of the Bill proved, 
and it received the Royal Assent on August 2nd. 

OF the other electric power and lighting promotions, the Electrie 
Supply Corporation brought forward a Bill to transfer and vest in 
the Corporation, the electric lighting orders relating to Exmouth, 
Hitchin, Sidmouth, Stevenage, Dawlish, Hendon, Teignmouth, 
Chelmsford and Totnes, and they also promoted an order under the 
Scottish Procedure Act to deal similarly with several Scotch 
orders. Early in the session the two were amalgamated, and have 
passed into law as one Act. The Leicestershire and Warwickshire 

. Electric Power Bill, asking for further powers as regards the 
raising of capital, was dropped, and the same end attended the 
Somerset and District Electric Power Bill, promoted to obtain 
very similar objects. ; 

Nine tramway Bills were promoted by companies, and there was 
ene Board of Trade Confirmation Bill dealing with tramways in 
five districts.. Six of the nine have become law, but the only one 
of major interest is the Oxford and District Tramways Scheme. By 
this a company, in agreement with the Corporation, lease the 


present tramways and construct new ones. Last year, it may be _ 


remembered, the Corporation itself promoted a Bill to take over 
the tramways, but the ratepayers preferred private enterprise to 
municipal trading, and at a town’s meeting defeated the Corpora- 
tion’s proposal. The Folkestone, Sandgate and Hythe Tramways 
Bill gives further powers for street widening and to run omnibuses ; 
the London United Tramways Co. obtained a number of exten- 
sions of time for the construction of authorised works; and the 
Imperial Tramways Co., by the promotion of the Middlesbrough, 
Stockton-on-Tees and Thornaby Tramways Bill, got authority to 


widen streets. There were four Bills for tramways in Yorkshire, — 


viz., the Barnsley, Wombwell and Wath Bill, the York and District 
Tramways Bill, the West Riding Tramways, and the West York- 
shire Tramways. The two latter measures, which deal with street 
widenings and extensions of time, have passed into law. The others 
were more ambitious proposals to incorporate companies and con- 


struct tramways, and both came to a rather premature end. Inthe ~ 


case of the Yorkshire scheme the Corporation refused to give its 
consent to the company coming in, and consequently the Bill did 
not pass the Standing Order stage. The remaining Bill, that of the 
Cavehill and Whitewell Tramways Co.; looked like resulting in a 
stiff fight with the Belfast Corporation, but, after some preliminary 
skirmishing on Standing Orders, it was dropped. 

As usual, a number of the Corporation Bills contained tramway 
clauses, but here again with few exceptions the proposals were not 
of great importance. The Birmingham Corporation warited to 
spend £79,000 on carrying tramways through Edgbaston and 
Harborne, but the opposition of the well-to-do inhabitants, who 
feared that their property would be damaged, was too great, and 
the proposals were rejected. The King’s Norton and Northfield 
Urban District Council were more successful, and obtained an 


extension of time for the construction of tramways. The London 
County Council were successful in carrying through part of their 
proposals, and several of the small lines which they will now be 
enabled to make will greatly facilitate the working of the system. 
The Manchester Corporation had a modest programme to put 
forward necessitating the expenditure of only about £38,000, and 
this they carried without trouble. The Rawtenstall Corporation 
put forward one of the biggest schemes of any local authority, the 
tramways and equipment proposed being estimated to. cost over 
£200,000. The whole scheme is apparently bound up with the 
concerns of the numerous towns adjacent, but satisfactory arrange- 
ments were come to and the Bill passed. The Sheffield Corporation 
had little opposition to face in regard to their tramway bill of fare, 
and are authorised to spend about a quarter of a million pounds on 
their service. Kingston-on-Hull Corporation and the Pontypridd 
U.D.C. obtained sanction for minor proposals. 

Coming to railway Bills, there is no doubt that, had the Channel 
Tunnel Bill been persisted in, a good deal of electrical evidence 
would have been forthcoming, as it was proposed to work the railway 
electrically. The Bill, however, met with an untimely end, and 
the same remark applies to the Lower Thames Tunnel Railway 
Bill, which was a scheme to join up the railways north and south 


of the Thames by an electric railway constructed under the Thames , 


in the neighbourhood of Gravesend. By far the most important 
Bill which passed into law was that of the London and North- 
Western Railway, who propose to construct a line parallel with 
their existing line to Watford. This will be worked electrically, 
and the terminus will be under Euston station. By this means 
the company will be able to deal effectively with suburban traffic. 
The only opposition came from the London County Council, with 
respect to the eternal question of workmen’s fares, but the Com- 
mittee refused to go further than to impose on the company the 
condition that the fares on the new railway should not be greater 
than those at present ruling on the existing railway, and this wasa 
clause the company were quite prepared to accept. The Central 
London Railway Co. got through their Bill for subways, &c., without 
opposition, and the Great Northern and City Railway obtained an 
extension of time for the Lothbury extension. The Lancashire and 
Yorkshire Co. also got powers for widenings, &c., after some 
discussion with regard to the danger of level crossings. The 
Watford and Edgware Railway Bill for the amalgamation of the 
capitals of the company and the Edgware and Hampstead Railway 
was rejected, while the North-East London Co. got an extension of 
time for the carrying out of work, although their proposal to 
increase the rate of interest ito be paid out of capital was struck 
out. 
Amongst other Bills which are of some electrical interest the 
Boston Spa Gas Co., the Grays and Tilbury Gas Co.,and the 
Shanklin Gas Co. got powers to apply for electric lighting provi- 
sional orders ; the Brighouse Corporation obtained powers to supply 
electric fittings; the Covemtry Corporation by an additional pre- 
vision were empowered to extend the area of their supply ef 
electricity ; the Devonport Corporation got further powers in 
respect of the supply of electricity to East Stonehouse; the 
Middlesbrough Corporation are authorised to work a transporter 
bridge across the Tees by electrical power; and the Sheffield 
Corporation will be enabled to supply in bulk in certain districts 
adjacent to the city. ; 
Of the Scotch schemes promoted under the Private Legislation 
(Scotland) Act where the inquiries (unless otherwise directed) are 
held locally, the Edinburgh and Suburban Tramways Bill for the 
incorporation of a new company was dropped, and the Glasgow 
Corporation Bill, which to some extentdealt with tramways, was 


carried. 


BUSINESS NOTES. 


Ferro-Concrete Foundations.—The construction of 
foundations in unstable soil is always a source of anxiety alike to 
the designer and contractor; and particularly so where heavy local 
loads have to be supported. By the employment of solid masonry 
and plain concrete great weight is added to the loads, and the very 
objects for which such materials are used is defeated in some 
measure. On the other hand, ferro-concrete in the form either of piles 
combined with an extended foundation slab, or of a foundation slab 
alone, is claimed by ferro-concrete advocates to permit exceedingly 
heavy loads to be carried without risk of local settlement, while, at 
the same time, reducing the weight and cost of theconstruction below 
that of ordinary foundations. In additions to stractures—such as 
bridges, retaining walls, quays, &c.—several examples of special 
foundation work have been.put in hand during the past two 
months on the Mouchel-Hennebique system of ferro-concrete, 
among them being the following :—Two foundation slabs for steam 
turbo-generators in the power house of the South Metropolitan 
Electric Tramways and Lighting Co. at Sutton, Surrey; engine 
house foundations for Messrs. Benefitt’s mills at Castleton and for 
Messrs. Rowntree & Co.’s manufactory at York; highway bridge 
foundations for the District Council of Skipton, and for the North- 
Eastern Railway at Selby; gas retort foundations at Blackburn, 
engineering shop foundations at Newcastle-on-Tyne, and a slab 


‘foundation for electric accumulators on the Parkeston Quay exten- 
sion for the G.E. Railway. 
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India—through American Spectacles.—In a recent 
report U.S. Consul-General William H. Michael, at Calcutta, has 
some comforting things to say to Americans regarding their 
electrical standing in India. Writing of little Poona, the week-end 
resort of Bombay well-to-do’s, he refers to an extensive electrical 
scheme now on foot there. A Bombay firm has made a start with 
a scheme to provide the place with electric power for street light- 
ing, power and street railways. The supply at first is to be con- 
fined to the municipal limits, aud this area enlarged as the demand 
requires. It is proposed to supply the energy from a central 
station and to lay underground mains, or to erect overhead wires, 
as may be approved by the local government. All the streets to 
be supplied are under the control of the municipal government, but 
it is already understood that there will be no opposition by the 
government to the proposed scheme. ‘No country stands as well 
in India as America in regard to all kinds of electrical machinery 
and supplies, as well as to methods in the use of them. American 
electrical engineers are eve considered the best in the world (only 
here! Preposterous! Prodigious!—Eds. E.R.) and I would 
modestly suggest that they pay some attention to the Poona pro- 
position.” “The extensive electrical works in Kashmir, under 
the direction of American electrical engineers, are making rapid 
progress towards completion. The power is derived from the 
Jhelum River, below Baramulla. The big flume, capable of carrying 
20,000 H.P., is completed, and the turbines to furnish 5,000 u.P. are 
being installed. Electrical power for mills and other purposes 
will be conveyed to Srinagar, many miles away. The scheme for 
extending the power is a large one, and great commercial results 
are confidently expected. The comfort and convenience that will 
necessarily follow to a large territory occupied by millions of 
people would be hard to describe. The items of lighting and 
operating electric fans alone are worth the expenditure on this 
great enterprise.” 


New Zealand.—IncreaseD Duties—A Prorest.— 
The British Australasian says that a deputation waited on the 
Minister of Customs on July 24th, and protested against the raising 
of the duties on cast-iron pipes and electrical appliances. It was 
pointed out that the increased cost thus engendered would press 
heavily on local bodies which contemplated water supply and 
electrical services. The Minister said the policy of the Govern- 
ment was to find work for people in the Colony instead of for out- 
siders. The pipes could be made in the Colony, and this duty 
would foster industry. He might be able to give the matter of 
electrical machinery further consideration. 


Electrical Exhibition at Marseilles.—The Daily 
Chronicle says that an international exhibition of electricity will 
be held at Marseilles in April next year. 


A Turbine of 24,000 H.P.—Messrs. Brown, Boveri are 
at present constructing in their works at Mannheim a steam turbine 
of 24,000 u.P., destined to work at the foundry and steel works of 
Messrs. Krupp. 


Consular Notes.—Braziu.—In a recent report on the 
trade of Brazil, the British Consul-General states that the imports 
of machinery and accessories for electric lighting in 1906 showed a 
falling off of 232 tons and £42,156 in value. 1,393 tons valued at 
£159,075 came from the’ United States, 841 tons and £77,770 from 
Germany, 432 tons and £30,779 from the United Kingdom, and 76 
tons and £10,007 from France. 

Mexico.—Reporting recently on the trade of Mexico, the 
British Consul draws attention to the development of elec- 
tricity in that country, and amplifies a previous report 
indicating the increasing demand for electrical appliances of all 
kinds. Many of the tramway systems are being altered from 
animal to electric power, and there is hardly a town of any import- 
ance in the country that has not a tramway system. Factories, 
too, are largely adopting electric motors in place of other driving 
methods. H.M. Consul has not up to the present seen a single 
British-made motor or dynamo in Mexico, and only a few of 
German make; nearly all the electrical appliances used in the 
country are American. 


Natal: Taxing British Commercial Travellers.— 
According to the Times, Mr. Mildmay asked in the House of 
Commons last week whether the Natal Government pro- 
posed to introduce a Bill whereby commercial travellers repre- 
senting British manufacturers would be taxed £25 per annum for 
every firm represented by them; and whether, seeing that such 
legislation would entirely exclude from Natal four-fifths of the 
travellers who thus earned a living in that colony, the Colonial 
Office could make such representations as might be necessary in 
their interests. Mr. Churchill, in reply, said:—‘‘The Secretary 
of State is aware of the proposed legislation, and has received a 
number of representations that it will be seriously prejudicial to 
British trade. He has thought it right to bring these representa- 
tions to the notice of the Governor of Natal by telegram.” 


Excello Lamps.'— Messrs. Howard & Bullough, Globe 
Works, Accrington, have just-placed an order with Mussrs. BaxEn- 
DALE & Co., of Manchester, for 36 Excello flame lamps for the 
illumination of their premises, after tests with various other makes of 
lamps.- Messrs. Baxendale have also lately supplied Excello lamps 


to the Lancashire Dynamo & Motor Co., Ltd., of Trafford Park, and: 


have secured repeat orders from Messrs. J. Jennison & Co., Belle 
Vue Gardens, Manchester, and the Broughton Copper Co., Man- 
chester, &c. Early in the season they supplied Excello lamps for 
the illumination of the Victoria Pier and North Pier at Blackpool, 
and a quantity for the Tower and the Palace at Blackpool. The 
latter places of amusement are, of course, both owned by the 


Tower Co., and they have at present in satisfactory service a total 
of 38 Excello lamps. The same firm have also this year supplied 
several hundred lamps to various amusement caterers, roundabout 
proprietors, &c. 


Educational Notes.—University Briston. 
—An announcement concerning the courses of civil, mechanical, 
mining, electrical engineering, &c., at this,College (Prof. R. M. 
Ferrier), appears among our “ Educational Notices ” to-day. 

BoroueH Potytecunic Instrrurs, London, §.E.-—-The arrange- 
ments of the Electrotechnics Department for special courses in 
electric wiremen’s work, electrical appliances and workshop fittings, 
advanced electricity and magnetism, also the four-year complete 
lecture courses, appear among our advertisement pages. _——- 

NortHampton Instrrute.—The evening technical courses in all 
branches of electrical and mechanical engineering will, as announced 
elsewhere, commence on September 23rd. 

_Crry or Lonpon Michaelmas .term commences on 
September 30th, and some brief particulars of the classes and 
courses are given among our Educational Advertisements to-day. 

ComMERcIAL Turtion.—Prof. Andrew Jamieson, M.Inst.C.E., has 
sent us an announcement relating to his system of education in Elec- 
trical and Mechanical Engineering by correspondence, which he has 
carried on for some years. Special arrangements are made for can- 
didates of the A.M.Inst.C.E. examinations, degrees, scholarships, 


_ and Government appointments. During his 26 years’ experience 


of teaching, Prof. Jamieson has had over 5,700 students through his 
hands, of whom 4 gained Whitworth Scholarships or Exhibitions. 


Bankruptcy Proceedings,—W. A. Roprrick (Aneurin 
Roderick & Co.), electrical engineer, late of Bridgend, now of 
Swansea.—A first meeting of creditors was held at Cardiff on 
Saturday. The statement of affairs showed liabilities (expected to 
rank), £277 4s. 5d.; assets, £51 4s, 7d.—deficiency, £225 19s. 10d. 
The cause alleged for the failure is slackness of trade and fewness 
of customers. The Official Receiver stated that the bankrupt, who 
is 29 years of age, commenced business as an electrical engineer in 
1904, at Exchange Buildings, Swansea, with a free capital of £84. 
In June, 1905, he opened business at Bridgend. His business was 
principally that of taking contracts for the installation of electric 
light, &c., but, in consequence of a rumour of uncertainty as to 
the supply of electric power in the district, few people could be 
induced to go to the expense necessary to enable them to obtain 
electric light and power. 

A. Buacksurn and J. WaLker (Blackbura, Walker & Co., elec- 
trical and mechanical engineers, Cleckheaton). — Supplemental 
dividend of 1s, 2d. in the £, payable September 10th, by Official 
Receiver, at 29, Manor Row, Leeds. : 


Trade Announcements,— Mr. F. H. Prexce, 
A.M.I.E.E., of 27, Clement’s Lane, London, E.C., announces that 
he has been appointed representative for London and southern dis- 
trict for Messrs. Mavor & Coulson, Ltd., of Glasgow. 

Mzssrs. Baucn & Co., Lrp., have this week transferred 
the headquarters of their Pablicity Department from London to 
their Edinburgh office, East Pilton Works, Edinburgh. All com- 
munications should be addressed there in future. ; 

Tue Exscrricat Co., Lrp., have from September 1st changed 
the address of their Newcastle branch to Printing Court Buildings, 
Akenside Hill, Newcastle-on-Tyne. 

Tur aND ORDNANCE AccEssoRiIEs Co., LTp., announce 
that their Manchester branch, which deals with the counties of 
Lancashire, Yorkshire, Cheshire, Cumberland and Westmorland, 
is removed to Royal London Buildings, 196, Deansgate, Manchester, 
where a stock will be held. 

. Messrs. Morors, Lrp,, of Doncaster, announce that 
their works and offices will be closed from September 9th to 14th 
inclusive. 


Book _ Notices.—The Handelshochschule of the Berlin 
Merchants’ Corporation, a sort of commercial university, inaugu- 
rated in 1906, had an explanatory pamphlet printed in English. 
The issue was soon exhausted, and a new edition of the pamphlet 
has been prepared. Anyone interested in commercial education 
of a high standard should apply for remittance free of charge to 
the Secretary of the Handelshochschule, 1, Spandauerstrasse, 
Berlin. 


“ Electric Light and Power.” By E. E. Brooks and W. H. N. 


James. London: Methuen & Co. 1907. Price 4s. 6d. 

“Proceedings of the American Institute of Electrical Engin- 
eers.” July, 1907. Vol. XXVI, No. 7. New York: From the 
Institute. Price 50 cents. 

“ Science Abstracts.” Vol. 10, Part 8, Sections Aand B. London: 
E. & F. N. Spon, Ltd. Price 1s.6d.each, 

“The Third Function of Electric Traction Motors.” Paper by 
Mr. E. H. Johnson, beforethe Manchester Association of Engineers. 
Manchester: Herald & Walker. : 


Annual Outing.—On Saturday, August 17th, Messrs. 
Rayrouuz’s held their annual beanfast at the Spa Gardens, Shotley 
Bridge. About 300 members of the staff and other employés 
attended, and there were various sports, including a football match. 


At the dinner Mr. Shepherd proposed a toast to the firm, reminding . 


his fellow workers of the extensions and progress which had been 
made at Hebburn. Mr. Reyrolle, replying from the chait, 
expressed his approval of the good-fellowship which existed 
amongst the employés, and he acknowledged that much of the 
success of the firm depended upon the continuance of this entente 
cordiale. This year they had nearly 400 hands, but: he recalled the 
vime, not many years ago, when there were only about six. A 
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dance on the Green finished the programme for the day. We have 
it on authority that we see no reason to question, that fino weather 
and the presence of the employés of the gentler sex segmed to vie 
with one another in lending enchantment to the view. 


Catalogues and Lists—Mr. James 
61, Pollok Street, Pollokshaws, Glasgow.—TIllustrated price lists in 
expansible cover. Sheet No. 1 gives prices of automatic circuit- 
breakers, of the magnetic blow-out type, and gives an 
illustration from a photograph of one of the 2,000-ampere 
size reverse-current type. These circuit-breakers are made 
with free handle if desired up to 350 amperes. Sheet No. 2 
shows ironclad switches of extra quick-break type, whilst sheet 
No. 3 shows ironclad fuses suitable for use in conjunction with 
these ironclad switches. Ships and engine-room clocks, parafiin, 
petrol or alcohol engines, and the Glasgow arc lamp starter, are 
also included in the list. 

RonanD-WHRKE M.B.H., Lang- 
hanstrasse 129—131, Berlin-Weissensee.—Price list No. 2 of D.c. 
and a.c. electric fans, small motors and dynamos. 

CaBron Co., Lrp., Carron, N.B.—New pamphlet giving an 
illustrated description of their gas heated steam radiators and 
condensing gas stoves. 

Tue British THomson-Hovuston Co., Lrp., Rugby.—Pamphlets 
in their standard style and size as follows:—No. 205 describing 
the B.T.-H. flame arc lamps, and showing individual parts of 
same; No. 206 describing, &c., their motor control panels for 
94 circuits ; No. 123, a price list of dustproof twin carbon arc 

ps. 

Mussrs. Masor & Co., Lrp., Elland Road, Leeds.—Card relating 
to their insulating varnishes, free from linseed oil. 

Mussrs. J. G. Griustey & Sons, St. George’s Engineering Works, 
Queen Street, Leicester.—Leaflet relating to the firm’s patent 
heating apparatus in which waste heat from gas engines is utilised 
for radiating purposes. 

Messrs. RicHarpsons, WestaartH & Co., Ltp., Hartlepool.— 

Folding list relating to their Convex splash-bar cooling tower. 
, Mr. G. Bravuix, 217-218, Upper Thames Street, London, E.C.— 
New edition (the eighth) of his illustrated catalogue and price list, 
Section ‘‘F,” dealing with electric light fittings and hardware. A 
large variety {of manufactures are shown and priced, commencing 
with accessories such as cord grips, nipples, ceiling plates, galleries, 
screw hooks, wire guards, leading on to ball and counter-weight 
fittings, brackets, pendants, hall lantern pendants, electroliers in 
— ‘styles, table standards, outside lighting fittings, reflectors, 
and so on. 

Tue British ELectric Co., 14, Golden Lane, 
E.C.—Catalogue, fully illustrated and showing prices, of patent 
“‘Koolark ” enclosed fuses. 

Messrs. Konter Bros., 56, Ludgate Hill, E.C., and Chicago.— 
Various printed circulars giving illustrated particulars of the 
“Kohler” multiple push-button automatic speed control system 
for the electrical operation of newspaper web perfecting, small 
rotary, flat-bed presses and other machinery. A very lengthy list 
of users (newspapers, magazine and other printers) in America, and 
a few in this country, is also received. A few months ago six 
60-H.P. two-motor outfits for, new presses were ordered for the 
London. Daily Mail. 


For Sale.—The freehold works premises of the Inpus- 
TRIAL ENGINEERING aND Moror Co., Lrp., at Newton, Hyde, 
Cheshire, are to be offered for sale by auction by Messrs. Wheatley 
Kirk, Price & Co., on Wednesday, September 25th, under instruc- 
tions from the Receiver. On Tuesday next, September 10th, 
Maussrs. P. Huppuuston & Co., will offer for sale by auction, with- 
out reserve, the complete electrical installation at the Grand 
Theatre, Birmingham. The plant is to be sold owing to alterations 
at sg Theatre. Particulars appear among our advertisements 
to-day.’ { 
Liquidations.— Mrpican GENE- 
raToR Co., Ltp.—This company is winding up voluntarily, with 
Mr. H. W. Freshwater, 7 and 8, Railway Approach, S.E., as 
liquidator. 

Stanpagp Gas Encrine Co., Lrp.—A meeting is to be held at 
Preston, on October 3rd, to hear an account of the winding up from 
the liquidator, Mr. H. Southworth. 


LIGHTING and POWER NOTES. 


Argentine.—In the month of June, Rosario had 257 
electric lamps in use for — lighting at a cost of $3,398.50 
‘or current numbered 2,609, and they 

were charged $11,122 gold.—Review of the River Plate. 

_ Rangoon.—The experimental lighting by electricity of 
the western portion of the town was carried out recently, 
energy being supplied by the Electric Tramway and Supply Co.— 
Indian Engineering. 

Beeston.—The London Gazette of September 3rd con- 
tains notification of the revocation of the U.D.C.’s E.L. order of 1902 
by the B. of T. 

Bispham.—-The U.D.C. has decided to apply for a prov. 
orderforE.L. 

Bolton.—The Corporation Electricity Committee has 
gg en energy to lighting consumers from 4d. to 34d. 
per unit. 


Brighouse, — The T.C, has accepted the terms 
offered by the Yorkshire Electrica Power Co, to supply 
electricity in bulk for distribution in the horough area by the 
municipality. The terms agreed upon are iljd, per unit 
subject to reduction according to a sliding scale which will operate 
in proportion to the quantity of electricity used. The agreement 
is for 14 years, and is subject to revision at the end of seven years, 
but in any event the 1}d. is to be the maximum price. It is 
calculated that for power purposes it will be possible to supply at a 
minimum price of 14d. in some instances, perhaps, slightly under 
this figure as the volume distributed gets larger. There are several 
advocates of municipal trading on the Brighouse Council who 
have been strenuous opponents to the agreement, but at length 
they have given way. 


Bristol,—Twelve 30-cwt. electric jib cranes are to be 
installed by Higginbottom & Mannock, of Manchester, on the 
roofs of the new warehouses at the Avonmouth Dock. 


Canada.—Nova Scorra.—The power plant of the 
Maritime Coal, Railway and Power Co. at Chignecto, Nova Scotia, 
was formally opened on August ist. This is the only place on 
the American Continent where power is generated at the coal 
mine. Where coal is cheap, as in Nova Scotia, it is thought 
that this scheme of generating at the pit’s mouth will become 
general, and be also cheaper than water generated power, 
particularly where the quality of the coal, as at Chignecto, is of 
inferior quality. : 

QuEBEC.—In the construction of the great bridge across 
the St. Lawrence River at Quebec, a section of which recently 
collapsed, with considerable loss of life, the entire work of erecting 
is being performed by electric power. The bridge is of the 
cantilever type, and will have a span of 1,800 ft. in the clear. 
The erecting is being conducted from the shore ends with- 
out the use of any false work, one side being first extended 
900 ft. out from its tower, where it will remain until the 
other side is brought out to meet it. Two steel travellers of 
large dimensions are doing the work of placing the bridge members 
in place. One traveller rests upon the bridge deck and extends 
over the end of the cantilever, being moved forward as fast as the 
parts it handles are putin place. The other traveller is of par- 
ticular interest. It is suspended between the bridge deck, with its 
upright parts rising more than 300 ft. high above the ground, so as 
to pass on either side and over the tops of the towers above 
the bridge, which are 300 ft. high. Each of the two electric 
hoists with which the traveller is equipped has drums 40 in. 
diameter and 50 in. on the face, and capable of lifting 20,000 lb. on 
asingle line. Besides the four big hoists for the travellers a dozen 
or more smaller electric hoists are used in connection with the 
work.— Commercial Intelligence. 


Continental Notes.—Ivaty.—The Pestarena Gold 
Mining Co. has applied to the authorities of the province of 
Novara for a concession to put down a plant to utilise the water 
power of the River Anza, at Macugnaga, in the generation of 
electrical energy for power purposes. 

A hydro-electrical installation at Carpane is in the hands of 
Engineer A. Zennari, and will furnish 3,360 u.P., which will be 
transmitted for use in the neighbourhood of Padua and Vicenza. 


Dorking.—The U.D.C. has sealed an agreement trans- 
ferring the E.L. undertaking to Edmundson’s Corporation, who 
will pay the costs, and a loan of £1,200 which is to be applied 
for, either directly or through a sinking fund. 3 


Heswall.—The P.C. has decided to take a poll on the 
E.L. question, a syndicate having offered to establish electricity 
works, and to supply energy for private lighting at 6d. per unit, 
and to public buildings at 3d., giving the Council the option of 
purchasing the undertaking at the expiration of 20 or 25 years. 
The Council is advised by its solicitors to apply for a prov. order, 
which could be transferred or leased on terms to be decided upon. 


Huddersfield.—We understand that, due to a defect in 
the boiler feed arrangements at the electricity works, the town was 
in almost total darkness for over an hour on Saturday last. The 
cars, which are supplied from another station, ran as usual. 


Manchuria.—A local Japanese concern has offered to 
install a system of electric lighting in the City of Mukden for a 
sum of about £19,000. Arc lights will be used for the principal 
avenues and buildings, and incandescent lamps for the suburbs of the 
city. It is stated that the introduction of electric lighting is also 
planned at Kirin, while othet important cities of Manchuria will 
undoubtedly undertake similar enterprises in the near future. 


Mexico.—The British Vice-Consul at Colima, in a recent 
report on the trade of that State, remarks that on December Ist, 
1906, the Colima Electric Light and Power Co. was. formally 
opened by the Governor of the State. The company develops its 
power by a waterfall at El Remate, some 20 miles north of Colima, 
with a distributing station in Colima. The cost of the entire 
plant was about $360,000. It was built and is owned by local capital. 


- The machinery, turbines, &c., came from Germany. 


Mountain Ash.—The U.D.C. has applie2 to the L.G.B. 
for a loan of £4,630 for the erection of the works necessary to 
obviate the E.L. order being revoked. Negotiations are to be 
opened afresh with the South Wales Electric Power Oo. for a 
supply of energy on terms other than those contained in the agree- 
ment of October 10th, 1905. 
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Reigate.—The T.C. has decided to install 46 electric 
lamps in Bell Street and High Street, Reigate, and Station 
Road, Redhill, at £3 each per annum, 

Two additional 50-xw. transformers are to be installed at the 
Redhill sub-station, at a cost of £200. 


Rochdale.—The returns of the Electricity Department 
for the past year disclose receipts amounting to £17,286 and 
expenditure to £8,462. After meeting financial charges a surplus 
of £4,136 remained on the year’s working. The surplus was dealt 
with in an appropriation account (amounting to £8,649), £2,350 
passing to the rates and £2,163 to reserve, Altogether 2,728,688 
units were sold, 1,896,278 being for traction purposes. 

The T.C. has decided to apply to the L.G.B. for a loan of £22,175 
for electricity purposes. : 


Todmorden.—During the past year the expenses of the 
electricity undertaking amounted to £859, and the receipts to £736. 
The sinking fund and interest charges reached £1,329, leaving a 
total deficiency of £1,453. The loan debt on the undertaking on 
March 31st was £19,037. Receipts for current have increased from 
£106 to £694, working expenses by £227, and sinking fund charges 
by £618, so that the deficit has increased by nearly £250. 


Trowbridge.—The U.D.C. has decided to abandon the 
agreement with the Western Electric Distribution Corporation for 
the establishment of electricity works, owing to the stipulated time 
for the carrying out of the scheme having expired. 


U.S.A.—N14cara.—Last month water was turned into 
the forebay of the Niagara Power and Manufacturing Co. This is 
the latest plant to be opened at the Falls, and it is also likely that 
this will be the last development that will be permitted on the New 
York side. The power station is the largest yet planned at 
Niagara. The new forebay is 500 ft. long, 70 ft. wide at the inlet 
and 20 ft. wide at the north end, and is designed to hold a depth of 
25 ft. of water. Four 10,000-H.P. units are in place in the station 
below the high bank. . There are altogether to be 13 of these units, 
making the total capacity of the new station 130,000 u.p. Each 
turbine will have its own penstock. The shafts will be horizontal, 
and run at right angles to the length of the power house, which 
will be divided by a central wall, the turbines being placed on one 
side and the generators on the other. From the power house the 
Aluminium Co. of America will receive 37,000 H.P. 


Victoria Falls Power Co.—Sir Charles Metcalfe, Bart., 
of Sir Douglas Fox & Partners, consulting engineer to the Rhodesia 
railways, arrived at Southampton on Saturday from South Africa. 
We are informed that during his visit to South Africa, Sir Charles 
has been largely engaged with a personal survey of the railway 
routes into Rhodesia from the East and West Coasts. He has also 
visited Johannesburg on two occasions with regard to the project 
for the electrification of the Rand. He is reported to have stated 
that great progress had been made with the scheme for the elec- 
trification of the Rand. The Victoria Falls Power Co., of which 
he was one of the consulting engineers, had not only secured 
further valuable contracts since the flotation of the company, but 
they had also been of considerable seryice to the Johannesburg 
municipality in the difficulties they had encountered with regard 
to the municipal electrical scheme. As a result of the goodwill 
thus obtained and the new contracts, the prospects of the company 
were of the brightest. ; 


- Wimbledon.—The last completed year’s working of the 
department resulted in receipts amounting to £24,230 and working 
expenditure to £10,627 (1°43d. per. unit), leaving a gross profit of 
£13,603. Financial charges absorbed £10,150 of the above sum, 
the balance being allocated to the rates (£1,330), and to suspense 
account, £2,123. The department supplied 1? million units during 
the year, the average price obtained being 34d. The equivalent 
8-c.P. lamps connected amoiinted to 124,879, including 62 arc and 
1,081 incandescent public lamps. 


Worthing.—The Electricity Committee of the T.C. has 
recommended that the price of energy for private lighting be 
reduced from 6d. to 5d. per unit, to places of worship, hotels, 
restaurants, clubs and boarding houses with a minimum 
installation of equivalent to 45 lamps of 32 watts each, to 44d. per 


unit. 


TRAMWAY and RAILWAY NOTES. 


Argentine.—The Municipal Commissioners of Buenos 
Ayres are reported to have approved a plan for the construction 
of a network of underground railways in the city. Tenders will 
be invited for carrying out. the work, which will include 101 km. 
of lines, estimated to cost $1,188,000 (U.S.A.). 

La Compagnie Générale des Tramways Electriques de 
Rosario has just issued its report for the fiaancial year 
ending February 28th last. At that time 374 km. of the 
company’s lines had been converted to electric traction on the 
overhead trolley system, out of the total mileage of 115°3. 
The plant at the power station at present comprises three sets of 
engines and dynamos of 700 u.P. and a large battery of accumtu- 
lators, employed to maintain a steady working load and to 
increase the capacity when the cars are running. 


Belfast.—At the monthly meeting of the Corporation'on 
Monday, it was reported that 47 electric cars had been maliciously 
injured during the recent riots, and that the estimated cost of 
repairing the injuries was £122 8s, A decrease in the tramway 
receipts was also reported. ‘ 


Continental Elettricita states 
that the Federal Government has decided to commence this year 
with the work of constructing the second Simplon Tunnel. The 
work will be executed by the firm of J. Brandan, who are entitled 
to the first choice owing to the agreement made with them when 
they obtained the contract. The new work has become imperative 
owing to the fall of rock, which threatens to close the second 
bore which was made near the first tunnel.. In addition, recent 
visits of leading engineers have shown that the mass of rocks near 
and over the first tunnel has not completely settled, and the con- 
struction of the second tunnel will remove, for the future, any 
danger which may be expected from this source. The new con- 
tract is for £920,000, and will take six years to complete. Before 
it is opened for traffic, the Italian Government will duplicate the 
lines leading to the southern approach of the tunnel at a cost of 
£240,000. 

Iraty.—Electric traction has now been successfully established 
on the Brembana line as far as Giovanni Bianco. Very great 
difficulties have been encountered in the length of line from San 
Pellegrino. 

The Italian State Railway Administration propose to convert 
forthwith to electrical working, the line between Milan and Lecco, 
which forms a stage onthe through line to Bergamo. Offers have 
been received from the Ganz and the Westinghouse Companies, and 
it is anticipated that the contract will be settled at the next 
meeting of the Committee. 

Spary.—A concession for the construction of a tramway in 
Madrid has been applied for by the Sociedad del Tranvia del Este 
de Madrid, other offers on terms more favourable to the Govern- 
ment are invited however. 

The San Sebastian Tramways Co. has secured a concession for an 
electric tramway between San Sebastian and Urbiete. 


Darwen.—At a meeting of the T.C. on Monday of this 
week, the town clerk reported that the Johnson-Lundell Electric 
Traction Co., Ltd., had issued a writ against the Corporation 
alleging that the latter had infringed the patents of the 
company in using the new demi-cars. A letter was read from 
Messrs, Braby & Macdonald, the solicitors for Raworth’s Traction 
Patents, Ltd., that no infringement had taken place, and that they 
had been iustructed to defend the action at the expense of their 
clients, and asking the town clerk to forward the writ. It was 
resolved that the town clerk be instructed to defend the action 
through Messrs. Raworth’s solicitors. 


Dublin.—Following the recent threatened strike of 
employés of the Dublin Tramway Co., an official announcement has 
been issued by the company, in which it states that, in consequence 
of extra work in connection with the Internatioual Exhibition, a 
bonus of a week’s wages will at once be given to all employés having 
three months’ service, 


London.—On Sunday last a largely attended meeting 
of the L.C.C. men was held to protest against the recent order of 
the Council requiring drivers and others to undergo a medical 
examination. 


Manchester.—A breakdown occurred at the Stuart 
Street generating station shortly before 11 on Saturday night, 
which caused a stoppage of the tramway traffic on the southern 
side of Manchester. It arose froma fault in the high-tension feeder 
leading from Stuart Street to the Queen’s Road sub-station, which 
brought out the circuit breaker at Stuart Street. The fault occurred 
twice in the same feeder. The first time it was put right in about 


five minutes; about 20 minutes later it occurred again, this 


time causing the tramway stoppage, and also extinguishing the 


light in numerous shops and places of entertainment. The supply . 


was restored, and traffic resumed, in about half an hour. 

It is intended to begin immediately the construction of the 
Great Western Street tramway, and the reconstruction of the Moss 
Lane East, Raby Street and Upper Chorlton Road lines. 

The Manchester Tramways Committee has intimated its readiness 
to accept the Mayor of Salford’s invitation to a joint conference 
with respect to the proposed through running between Manchester 
and Salford. 

The Municipal Tramways Association is holding its annual 
Conference in Manchester this month. Ata recent meeting of the 
Tramways Committee, the chairman (Alderman Wainwright) 
called attention to this event, and suggested that suitable arrange- 
ments should be made for the reception and entertainment of the 
visitors. A resolution was unanimously passed referring the matter 
to the Chairman and the Deputy-Chairman, for conference with the 
Lord Mayor, and authorising them to make such arrangements as 
may appear to them suitable. 


Todmorden.—The T.C. is apparently in the throes of a 
motor-’bus struggle; a report on the working of the Council’s 
*buses for July disclosed the fact that the earnings were 114d. per 
mile and the expenditure (including 2d. per mile for tires and 
£85 sinking fund) amounted to 174d. per mile, on a mileage of 
4,271. Some £3,397 capitel has been expended on four ’buses, 
ir and garage plant, &c., and the deficit for the three months 
to March Sist, as shown in the borough accounts, amounted to 
£463, on a revenue of £943, ; 


| 


882 THE ELECTRICAL REVIEW, [vol.61. No. 1,554, 6, 1907 


Tramway Accidents.—A collision between a L.U.T. 
car and a four-in-hand coach, which occurred at Kingston on August 
30th, resulted in the overturning of the coach and injuries to seven 
of its occupants. 

At Hampstead on Sunday last, a motor-omnibus and electric car 
collided, both vehicles being much damaged and many passengers 
injured. 
‘ r further accident occurred on Tuesday night, when a brewer’s 
dray became wedged between an I..C.C. car and a lamp standard in 
Rosebury Avenue. The dray was severed in halves, but no one was 
injured, 


TELEGRAPH and TELEPHONE NOTES. 


Australia,—The Postmaster-General of Victoria has in 

contemplation the construction of two cable lines to Tasmania. The 

ement with the Eastern Extension Co. terminates in March, 
1909, and it will take about 18 months to carry out the work. 


Denmark.—Arrangements were concluded on April 1st, 
1905, whereby Denmark was granted 20°95 per cent., Sweden 
12:50. per, cent. and the Great Northern Telegraph Co. 66°55 per 
cent. of all rates on’ messages exchanged between Great Britain, 
France and countries beyond, and Russia and countries beyond in 
transit vid Denmark and Sweden by one or more of the cables of 
these two countries or of the company.’ This agreement is in force 
for 10 years. Since 1904-5 there is a shrinkage in the telegraph 
system of 23°65 kilometres of Jine and 356°93 kilometres of wire 
by reason of the transformation of certain telegraph wires into 
telephone wires, The number of offices in 1905-6 had only increased 
by two, the total number being 171. Besides these, there were 330 
railway telegraph offices dealing with telegraphic correspondence, 
as well as a few others, bringing the total up to 507. There were 
also six semaphore stations. At 90 State telephone offices tele- 
grams may be sent or received without any extra charge. The 
personnel consisted of 1,093 persons, The total number of paid 
telegrams was 2,582,205 in 1905-6, 756,409 of which were 
inland, 1,103,401 international and 722,395 transit  tele- 
grams. Service messages and meteorological telegrams, 
for which there is no charge, brought the total to 2,674,995. 
Of the international traffic, 349,284 telegrams were exchanged with 
Germany, 284,376 with Great Britain, 143,579 with Sweden, 101,778 
with ‘Norway, 69,727 with Russia, 35,337 with France, and the 
lowest of all, 1,247, with Turkey and Greece. While, as above 
shown, Germany leads in the number of ordinary messages 
exchanged, Great Britain leads in the number of Press telegrams, 
of which she claims 3,743, Sweden following with 2,422, Norway 
with 2,076, France with 464, and Austria with 34. The total tele- 
graphic receipts were 1,731,664 fr. (£69,266), being an increase over 
1904-5 of £7,586. 

The telephone system, at the end of 1905-6, was represented by 
2,474 km. of line and 7,815 km. of wire. The number of con- 
versations increased from 543,792 in 1904-5 to 604,619 in 1905-6. 
The receipts from this system amounted to 606,361 fr. (£24,254), as 
against 535,424 fr. (£21,413) in 1904-5. The Government system 
claimed 632 out of a total of 48,350 subscribers, and altogether 
conversations’ over Government and private company lines 
numbered about 108°6 millions. The total receipts for the two 
systems in 1905-6 were 2,449,684 (£97,987), and the expenses 
2,204,914 fr. (£88,196), leaving a surplus of 244,770 fr. (£9,791).— 
Journal Télégraphique. 


Italy.—During the- last four years work which is now 
approaching completion has been in hand with a viewtosystematising 
and facilitating the working of the trunk lines between the big 
cities. The west coast route from Reggio to Naples, Rome, Parma, 
and Milan will prove of the greatest utility to the important com- 
mercial centres along’ its course. Six hundred new Morse instru- 
ments’ are being purchased, and twenty Baudot apparatus for 
quadruple working ; it is also intended to purchase some Hughes 
apparatus, which will have to be obtained abroad, as the home 
industries do not furnish such instruments. 

The telephone network at Venice is to be entirely reconstructed 
and laid underground, and at Picecenza similar work will subse- 
quently be carried out. 


Japan.—The Japanese Administration has recently laid 
a submarine telegraph cable between Wakkanai (Hokkaido), Japan, 
and Kushunkotan, Sakhalin. In the Japanese part of this island 
three new offices have been~opened, namely, at Kushunkotan 
(Korsakowskire), Urajimirofuka (Vladimirovka), and at Mauka. 


Ship Telephones.—It is reported that the Lusitania 
is fitted with a system of telephones unique on board ship. A 
complete common-battery system is installed, with stations in all 
the state rooms, as well as in the engine room, on the bridge, and 
in other places where they will facilitate the working of the ship. 


Telephone Charges.—The introduction of the measured 
rate system of charging has aroused a good deal of opposition on 
the part of the larger users of the telephone, who, of course, will in 
future have to bear their due share of the cost of telephone service. 
The Newcastle Chamber of Commerce in particular has protested, 
Newcastle possessing the most important telephone system of the 
Fost Office after London, and recently Mr. A. M. Ogilvie, assistant 


- secretary of the G.P.O., attended 4 meeting in that city to explain 


the matter. Users appear to find it difficult, or to be unwilling, to 
understand that what they pay for is not a telephone, but telephone 
service, which becomes more costly to provide in proportion to the 
amount supplied, like any othercommodity. Mr. Ogilvie explained 
the position, bnt several speakers raised objections, some of them 
based upon wholly erroneous data. 


Telegraphic Interruptions and Repairs :— 
Castzs, INTERRUPTED, REPAIRED, 


Curacao-Coro 
Curacao-La G Closed.. oe ee oe» Jan, 13, 1906 ee oe 
Curacao-Maracaibo 
Warifa-Tangier .. Jan. 18, 1904.. oo 
Port Arthur-Chifu (Closed) .. .. oc Mar. eo 
Garachico ta oo July 1906 .. ‘ee 
Las Palmas-Arecifo .. .. Aug. 18, 1906.. oo 
Maranham-Ceara.. .. .. Aug, 21, 1907.. 
LANDLINES. 
Puerto-Barrios .. ee Aug. 2, 1902 .. 


Wireless Telegraphy.—The Admiralty has decided to 
establish a separate branch of the service for wireless telegraphy, 
to work under the torpedo officer in the wireless room, and with 
the electrical party when not required there. Four telegraphists 
will be allotted to cruisers, scouts and flagships, and three to all 
battleships except flagships. A petty officer telegraphist will be 
carried in each destroyer. The wireless operators will be detached 
from the ordinary signalling branch, which will be correspondingly 
reduced in numbers. The new ratings will range from boy tele- 
graphist to chief petty officer, and eventually a limited number of 
warrant officers and lieutenants will be promoted from them. At 
first about 292 men will be allowed to join the new branch; after- 
wards it will be recruited from boys entered in the training ships. 
The new arrangement comes into force on October 1st. 


CONTRACTORS’ COLUMN. 


OPENINGS FoR NEw BUSINESS. 


ABERGAVENNY.—Additions to the Town Hall for the T.C. (£2,500). 
ACTON, W.—Six Bells Hotel to be rebuilt. ; 
Enlargement of central fire station. D. J. Ebbetts, surveyor to 
District Council. 
ASHBY-DE-LA-ZOUCH (NeTHERSEAL).—New Wesleyan Sunday Schools. R. 
Kirkby, architect, Netherseal; Hart & Sons, builders, 
Measham. 
ASHTON-UNDER-LYNE.—Extensions to District Infirmary. 
BACUP.—New school in Burnley Road for the Education Committee. 
BARGOED (GiamorGan).—Additions and alterations to Bargoed Council Girls’ 
School. T. M. Franklen, clerk to the Glamorgan C.C., Council 
Offices, Westgate Street, Cardiff. 
BARNSLEY.—Block of houses and shops. Oak Mills Estate Co., owners. 
BIRMINGHAM (HatEsowen).—New grammar school. H. Dorse, Cradley 
Heath, builder. 
(YaRDLEY).—New Council schools (£13,973). G. Whitehouse & Son, 
builders, Monument Road, Birmingham. 
(Acock’s GREEN).—New schools for Worcestershire C.C. A. B. 
Rowe, architect. 
BOLTON.—New buildings for Fine Cotton Spinners’ Association. Secretary, 
Fine Cotton Spinners’ Association, Manchester. 
Extensions to place of worship in Darley Street. Rev, J. M. Ward, 
Bolton. . 
BOURNE (Livcs.),—New hospital for the U.D.C. and R.D.C. (£3,200). 
CHESTER (OakmeERE).—Extensions to police buildings. H. Beswick, County 
architect, Newgate Street, Chester. 
CIRENCESTER.—Electric power station at Cirencester House. Earl Bathurst, 
owner. 


CREWE.—New —— school (£17,000). Builders, Wilson & Son, Mirfield, 
orkshire. 

CWM (Mon.).—New Tirzah Baptist Chapel (£2,095). ; 

DARLINGTON.—Extensions to Bank Top Station for the North-Hastern Rail- 
way Co. Wm. Bell, architect, York. 

DERBY.—New Council school at Parkfields Cedars for the T.C. Wm. Cooper, 
secretary, Education Offices, Becket Street, Derby. : 

(NorMANtTON).—Primitive Methodist Mission Hall. _Percy H. Kirk- 

land, architect; John Young, builder, Derby. 

DEVIZES.—New Baptist chapel at Great Cherwell. 

DISS.—New secondary school.—A. H. Tiltman, architect, 1, Raymond Buildings, 
Gray’s Inn, London, W.C. 

DOVER es ae additions to paper mills. for Wiggins, Teape, 
and Co. 


FENTON (Srarrs.j—Additions to California Works for Kerr, Stewart & Co., 
Ltd., and to the old Foley Pottery for Jas. Kent. 
GERRARD’S CROSS (Bucks.).—New post office and shop. A. Matthews, 
Gerard’s Cross. 
gay. of shops in Station Road. Y.J. Lovell & Son, Gerrard’s 
_Cross. 
GLASGOW.—Alterations to Nurses’ Home and Winter Gardens at Western 
Infirmary of Glasgow, Buchanan Street. 
Double villa in Rowan Street. G. Eadie, builder, 405, Mathieson 
Street, Glasgow. 
GOLCAR.—Alterations and additions at Crow Lane Provided school. J. 
Vickers-Edwards, county architect, Wakefield. 
HAMILTON eat Baptist church at corner of Kemp and New Streets 
( 


HASLINGDEN (LancasHireE).—Memorial clock tower being built in Victoria 
Park. Write Borough surveyor, Haslingden, Lancashire. 

HEREFORD.—Mansion at Venn Wood for Hugh Jenner, D.L., J.P. Groome 
and Bettington, architects, Palace Chambers, Hereford; 
Bowers & Co., builders, Bath Street, Hereford. 

HESTON anv ISLEWORTH.—New school at Hounslow Heath for the U.D.C. 
A. L. Lang, architect, Council House, Hounslow. 

HEYSHAM.—Saw-mill for V. Wilkinson & Sons. Harrison, Hall & Moore, 
architects, Euston Chambers, Morecambe. 

DUDLEY.—New Methodist Sunday schools (£1,000).. A. Gammage, architect. 
Dudley; A. J. Crnmp, builder, Dudley. : 

HIGH WYCOMBE (Booker).— Isolation hospital for the R.D.Cc. Thomas 
Thurlow, srcbitect, 25, High et,sHigh Wycombe. 
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LEIGH (Lancs.).—New Hippodrome for W. Benson, Liverpool. 
New spinning mill for Twist Lane Spinning Co. (a new concern). 
LONDON (E.).—Mechanics’ workshop at the Royal Mint. Secretary, H. 
Office of Works, Storey’s Gate, 8.W. 

(Recency Srreet, 8.W.).—Buildings. J. Grover & sar Wilton 
Works, New North Road, Islington, builders. 

(StRAT¥FoRD, E.).—Church hall. Gale, Durlacher & Examett, 33, 
New Bridge Street, E.C., architect. 

(Victoria, §8.W.).—Flats and offices in Vauxhall Bridge Road. 

algrave & Co., 28, Victoria Street, 8.W., builders. 

(VauxHaLL Bripcs Roap, 8.W.).—Printing works for Cole & Co., 
57-65, Tachbrook Street, 8.W. 

(Pace StrEEt, S.W.).—Flats. T. H. Smith, 17-18, Basinghall Street, 
E.C., architect. 

Patace Roan, 8.W.).—Extensions for Fred. Gorringe, 
Ltd., drapers, &c. Holloway Bros., Belvedere Road, West- 
minster Bridge, 8.E:, builders. 

(WimpPoLe STREET, W.).-Rebuilding No, 9% J. & Sons, 
253-5, Hackney Road, N.E., builders. 

(QUEEN ANNE STREET and WimpoLe SrrEET, W.). — Buildings. 
H. Sabey & Co!, 23-31, Willesden Lane, N.W., contractors. 

(Hottoway Roan, N.).—Extension of premises for Jones Bros., Ltd 
Patman & Fotheringham, Park Street, Islington, N., builders. 

(EpGwarE Roap, W.).—Rebuilding shop at No. 87. G. Lerner &Co., 
465, Holloway Road, N., builders. 

(FRoGNAL, N.W.).—Avenue of shops. H.G. Randall, 94, West End 
Lane, N.W., agent. 

(HampsTEAD, N.W.).—Houses, &c., for Garden Suburb. D.R. Pater- 
son, 32, James Street, Camden Town, N., builder. 

(South A. W. Armstrong, Lissenden Grove, 

W., agent. 

(OxrorD STREET, W.). — Extensive alterations to Nos. 431-3, 
Courtney and Fairbairn, Albany Road, Camberwell, 8.E., 
builders. 

(SurRREY STREET, STRAND).—Buildings. J. Chessum & Sons, Crown 
Wharf, Bow, E., builders. 

STREET AND WELBECK STREET, W.).—Shops and -fiats. 
Baehmer & Gibbs, 11, Spring Gardens, 8.W., architects. 

(Harton GARDEN, E.C.).— Offices. W. Smith, 67, Denmark Hill, 8.E., 
builder. 

(Compton STREET, W.C.).—Flats. John Willmott & Sons, Hornsey, 
contractors. 

(WrEyMouTH STREET, W.).—Additions and alterations to buildings. 
io, aamoaeee & Sons, 14-16, Wharf Road, City Road, N., 

uilders. 


LONDON COLNEY Sr. AnBAns).—Orphanage (£9,000). E. Willmott, 14) 
South Square, Gray’s Inn, W.C., architect; Mattock & Parsons: 


165, Gray’s Inn Road, W.C., build ers, 

LOWER at (STockPort). -_Blectrically equipped spinning mill. 

J.T. Ashton, architect, Altrincham, Mancheste: 

LUTON (BeEps.).—New Sunday schools in connection with Wellington Street 
Baptist Church (£5,000). 

MANCHESTER (BurRNAGE).—Development of estate into Garden City. Man- 
chester Tenants, Ltd., owners. 

(HanprortH).—Extensive works to be built by the Bradford Dyers’ 

Association. 

cael TYDFIL.—Extensions to Merthyr Vale Schools (£1,779) and Tre- 
harris Schools (£1,564). David Davies, builder, Trade Street, 
Cardiff. 

MOSSLEY (Betrast).—New Mill for the Mossley Co. 

MUMBLES (Guam.).—Alterations and additions at Mumbles Police Station. 
T. Mansel Franklen, clerk to the Glamorgan C.C., Council 
Offices, Westgate Street, Cardiff. 

NORTHAMPTON.—New Church for Holy Trinity parish. 


NEWCASTLE (PonTELAND).—Wesleyan Church (£1,200). J. W. Taylor, 
architect. St. John’s Street, Newcastle-on-Tyne ; Henderson 


and Son, builders, Ponteland. 
NEWPORT aes or WiGHtT).—Business premises for Purkis & Son. Barton 
Co., builders, Lugley Street, Newport, I.W. 
OLDHAM,—Remodelling and extension of Star Corn Mill for the Co-operative 
Society. 
OLD MANKLAND (N.B.).—New Higher Grade School (£15,230). Mr. Barclay» 
architect, Glasgow. 
PONTYCLUN .—Villas for W. H.and A. Eastmond. W. Morgan, 
tect. 


PORT TALBOT.—Ten semi-detached villas for the Tanygroes Building 
Club. TT. Gibb, M.S.A., architect, Post Office Chambers, Port 
bot. 


REDRUTH (Ittocan HicHway).—New Seto Church. Sampson Hill, 
architect, Green Lane, Redruth 
ROMFORD (UpminsTER).—New business 
owners, Ilford. 
ST. HELENS. a equipment of collieries, Pilkington Bros., St. 
elens 
ST. IVES (Cornwall). Re Catholic Church at Skidden Hill and Tregenna 
ill. R. Sandry, builder, St. Ives. 
SCUNTHORPE ). —New Fire Station.’ 
STANLEY.—New Catholic School in connection with St. Joseph's Schools 
(accom. 150). 
SWINTON.—New school. J. Vickers-Edwards, County architect, County Hall, 
Wakefield. 


Harrison, Gibson & Co., 


THORNTON HEATH.—New Salvation Army barracks (£3,224). 
WAKEFIELD.—Divisional headquarters for the West Riding yg arte 
J. Vickers-Edwards, County architect, County Hall, Wakefiel 
WATFORD. eer County Council School (accommodate 960). W. H. Syme, 
4, High Street, Watford. 
WEALD STONE. —Police station and courthouse (£8,000). J. Dixon Butler, 
New Scotland Yard, 8S.W., surveyor. 
WESTHOUGHTON (Lancs.).-—Alterations to the White Horse Hotel. 
WIGAN.—Proposed new lipox hospital for Wigan Corporation. Borough 
surveyor, Preston. 

WIMBLEDON.—Shops in Haydais Road. Ogden, Sons & Olley, 4, High 
Street, Wimbledon, agents. 
WORKINGTON.—Extensions to the Infirmary (£1,000). G. D. Oliver, archi- 

tect, Carlisle. 
YORK rapaadicoy” seal Wesleyan Church. Trustees of New Street Church, 


Bi Zn "shops in Holgate Road. “Tetley & Sons, Ltd., York, 
owners. 


Northampton Electric Light and Power Co., Ltd. 
—The directors announce the iver of an interim dividend of 


2 per cent. on the otdinaty “B” 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aldershot.—September 18th. Cable, troughing, and 
insulators for the U.D.C. for electric light extensions. See “ Official 
Notices ” August 30th. 


Australia.—September 25th. 12 tons of copper wire, 
4 cwt. binding tape, 4,000 insulators, &c., for the P.O. Depart- 
mental Stores, Sydney. Specifications and general conditions may 
be seen at the offices of the Exectrican Revigw. 

OcrosER 23RD.—Galvanised iron wire, 1,600 insulators and 500 
wall telephones, for the G.P.O., Sydney. ’Specifications, &c., may 
be seen at the ELzcrricaL Review offices. 

QUEENSLAND.—September 30th. The Postmaster-General re- 
quires tenders at Brisbane by September 30th for telephones, 
Leclanché cells, coin attachments, Edison-Lalande cells, resistance 
coils, battery pole changers, operator sets, &c. Specifications may 
be seen at the offices of the Exzctrrican Review. 

SourH AvusTRaLia.—January 8th, 1908. One common battery 
switchboard and 3,000 subscribers’ telephones (specification 
No. 166) for the Deputy Postmaster-General, Adelaide. Specifica- 
ney can be seen at the Commonwealth Office, 72, Victoria Street, 

SypnEy, N.S.W.—The Empire Electric Light Co., Margaret 
Lane, is offering for sale high electric generating plant, 
comprising five Babcock & Wilcox boilers, one 300-n.P. Willans 


engine and Scott dynamo, two i65-.p. Alley engines and Parker 


dynamos, three 90-1.P. Alley engines and Parker dynamos. 

Vicror1a.— October 8th. Eleven sections of branching system 
metallic circuit switchboard for Melbourne Central Exchange. 
Specifications may be seen at the offices of the ELectrican REviIEw. 

Victor14.—January 7th, 1908. The Postmaster-General requires 
tenders for 11 sections of a common-battery switchboard and 
8,000 subscribers’ telephones and other apparatus for the telephone 
exchange at Windsor. 


-Bohemia.—September 14th. The railway authorities at 
Prague require tenders for clectrically-driven tools with motors 
varying from 5 to 12 HP. 


Cardiff.—September 14th. The Guardians invite tenders 


for provision of telephones, necessary wiring, switchboard, &c., and 
alteration of present telephone service at their Cardiff and Ely 
Workhouses. A. J. Harris, Clerk, Union Offices, Queen’s Chambers, 


Cardiff. 


Clonmel.—September 7th. Electric lighting of the 
District Lunatic Asylum. Section 1, suction-gas plant, engines 
and dynamos. Section 2, accumulators, switchgear, mains, wiring 
and fittings. Section 3, buildings and foundations. See “ Official 


Notices” August 9th. 


Croydon.—September 9th. Overhead material for Cor- 
poration tramways. See “Official Notices” August 23rd. 


Dublin.—September 9th. Cables for the Lighting Com- 
mittee. See “ Official Notices ” August 23rd. 


Dublin.—September 13th. The Commissioners of National 
Education are inviting tenders for the complete electrical installa- 
tion, including gas engines, producers, battery, wiring, &c., at the 
new residence, Glasnevin, of the Marlborough Street Training 
College. Specifications, from ‘Tomlineon, & Mills, engineers, 
39, Fleet Street, Dublin. 


Egypt.— November 1st. The Alexandria Harbour 
authorities require tenders for the construction of an electric power 
station and for the following plant, to be worked by electric seg 
—Five transporters of large range ; five ditto of smaller range ; 
cranes of 4 tons each ; 36 cranes of '2 tons each ; 25 capstans ; pol ary 
feeders, &c. Particulars may be obtained from the Directeur des 


Postes et Phares. 


Essen.—September 17th. Electric lighting and telephone 


installation and electric laboratory equipment at school. ome ggg ; 


may be obtained from the Hochbavamt IL, iagetsienes 30, 
Room 34. 5 


Farnworth (Bolton).—Proposed extension of local 
electricity works, or putting down of additional machinery. Mr. 


R. B. Leach, electrical engineer. 


Finchley — September 16th. Feeders: mains is and other 
cables ; network and joint-boxes for the U.D.C. See “ Official 


Notices ” August 16th, 
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France.—The municipal authorities of Bergerac (depart- 
ment of Dordogne) have invited offers for the concession for 
the electric lighting of the town during a period of 30 years. 


Italy.—November 4th. The municipal authorities of 
Acireale, in the province of Catania, require offers for the installation 
and working of an electric lighting and power installation for 30 
years. The city will contribute £1,480 per year for 112,278°40 xw.- 
hours, and the company must deliver any farther, current required 
for lighting at 34d. per kw.-hour. A deposit of £160 is required. 
Tenders are to be made to the Sindreo, and the amounts and nanses 
are to be considered strictly confidential. 


L.C.C.—October 8th. Three electrically-driven boiler 
feed pumps (each: 9,000 gallons per hour capacity) for the East 
Greenwich tramway generating station. See “ Official Notices” 
August 30th. 


Concentric feeder and 


Limerick.—September 17th. 
See “ Official Notices ” 


pilot cables for the E.L. Committee. 
to-day. 


London (G.P.0.).—September 9th. Creosoting red fir 
telegraph poles for the G.P.O. 8. Cc. ee Controller of Stores, 
Bedford Street, W.C. 


Manchester.— September 7th. Laying underground 
telephone pipes, &c., for the Corporation. Specifications from the 
City Surveyor's Office, Town Hall (two guineas). 


Oystermouth.—The U.D.C. is inviting applications from 
those willing to establish ‘an electrical epepeate there. See 
“ Official Notices” August. 9th. 


Paris. —October 24th. The Municipal Waterworks 
Department (Service. des eaux, canaux et égouts) requires tenders 
for the supply and erection at the Austerlitz works of (1) four sets 
of motor-driven pumps, dynamos, &c., complete, capable of lifting 
100,000 cubic metres of water per day into either of two reservoirs, 
or 50,000 cubic metres into both at the same time ; (2) and one 
reserve set; (3) 10 boilers in two groups of three and one of four. 
Particulars may be obtained at the Hotel de Ville. 


Salford.—Tenders will shortly be invited by the Tram- 
ways Committee (Mr. G. W. Holford, general manager) for cars of 
the single-truck double-deck type, with covers. 


South Shields.—September 17th. Traction battery, 
reversible booster and switchboard for the Corporation electricity 
works. See “Official Notices” to-day. 


Southampton,—The Corporation requires sundry under- 
ground cables, conduits and ea:thenware troughs. See “ Official 
Notices” August 23rd. 


-Spain.—The municipal authorities of Mollet (province 
of Barcelona) have invited tenders for the concession for the 
electric lighting of the town. 


Sweden,—September 15th and October Ist. The General 
Direction of the Canal and Waterworks at Trolhattan, Sweden, are 
inviting tenders until September 15th, for the supply and erection 
of turbines of 10,000 .P.; and until October 1st for three 350-xw. 
continuous-current dynamos, a 4,800-ampere-hour battery of accu- 
mulators, four three-phase alternators of 11,000-kilovolt-ampere 
capacity, 12 relays, regulators, switchboards, &c. 


‘CLOSED. 


Accrington,—The overhead fittings of the tramways are 
' to be replaced by stronger and heavier material, and the order has 
been given to the Brush Electrical Engineering Co. 

The Corporation has accepted the tender of R. P. Garland & Co. 
for wiring and the supply of arc lamps for lighting the locai tram- 
way depét. Their tender was the lowest. 


Blackburn.—The Borough Education Committee has’ 


accepted the tender of the Electrical Power Storage Co. for the 
supply of storage cells to the Technical School. 


Darwen.—The Electricity Committee has accepted the 
tender of Messrs. Babcock & Wilcox for the ream of superheaters 
to the boilers at the electricity works. 


Eccles.—The T.C. has accepted the following fein — 


British Insulated & Helsby Cables. Ltd., “peed cable, £215. 

Ferranti, Ltd., feeder switchboard, £71 1 

Tudor Accumulator Co,, Ltd., milking 

W.& T. Avery, LAd., 10-ton weighbridge for generating station, £40. 


‘connection with two overhead wires. 


Manchester.—The following tenders have been accepted 
by Corporation departments :— 

By the Sanitary Committee: tender of the Lancashire Dynamo 
and Motor Co., Trafford Park, for a high-speed generating set at 
the Baguley Sanatorium. 

By the Electricity Committee: Bruce Peebles & Co., Ltd., for 
the supply, delivery, and erection of two 250-Kw. motor-converters 
in the sub-station on the premises of Sir W. G. Armstrong, Whit- , 
worth & Co., Ltd., Openshaw. The British Westinghouse Electric © 
and Manufacturing Co., Ltd., for a high-tension testing trans- 


former. 


Ravensthorpe.—The U.D.C. has accepted the tender of 
the British Thomson-Houston Co. for the supply of meters, that of 
the General Electric Co. for cut-outs, and that of Messrs. We 0: 
Garnett for cables. © 


Wimbledon. — The T.C.. has accepted the following 
tenders in connection with the electricity undertaking :— 


_ G. & J. Weir, Ltd., steam-driven air-pump equipment for engines (£400), 


(7 tenders). 
Everett, Edgeumbe & Co., 15 direct reading voltmeters, £184 1£s, (13 tenders). 
Henry Pooley & Son, Ltd., adjustment of 4 weighing machines, £8 10s. per 
annum, 


NOTES. 


Hydro-Electric Ladle’ Carriage. —A description is 
given in Le Génie Civil of a carriage for the transport of ladles of 
20 tons capacity in metallurgical works. The base of the carriage 
is of steel plate, running on four wheels; in the centre is fixed a 


vertical hydraulic cylinder, the piston of which carries the 


mechanism together with the ladle. From one end of the base 
there rises a pillar carrying a balanced trolley pole, which makes 
The total length of the 
machine is 9 m.; the height of the trolley standard is 4°7 m., and 
the maximum width 39 m., the gauge of track being 34m. The 
ladle carrier has a radial travel of 1°2 m., and a vertical lift of 
0°925 m. The working platform, with the ladle carrier, is slung 
from the top of the piston, the bending stresses due to the varying 
weight and position of the ladle being borne by the cylinder. A 


-three-throw pump driven through single-reduction gearing by an 


electric motor, provides water at a pressure of 70 kg. per eq. cm. for 
working the hydraulic cylinder, reservoirs of compressed air serving 
to regulate the output. The carriage is propelled by two motors in 
the base, driving the shafts by double-reduction gearing, and the 
rotation of the platform round the axis of the hydraulic press is 
effected by worm gear actuated by a motor, and driving a pinion 
which meshes with a horizontal spur-wheel. The ladle is tilted by 
an electric motor, by means of a rod driving worm gear. The 
carriage is made by the Duisburger Maschinenbau A.-G. 


A Compensated Direct-Current Voltmeter.—In the 
Electrical World of June 29th, Mr. H. B. Brooks describes an instru- 
ment which he devised and constructed in 1893, but which has not 
been previously described. 

The genera) plan of the instrument may be seen from the figure, 
in which n s are the poles of a direct-current moving-coil instru- 
ment. The moving coil has two windings, one fine, connected 
across the line in series with a high resistance, as in the ordinary 
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ConnEcTIONS OF COMPENSATED DrgEct-CURRENT VOLTMETER. 


voltmeter; the other winding is of coarse wire, and is connected 
in shunt toa portion of the feeder. With this second winding 
disconnected, the instrument is a simple voltmeter, and is calibrated 
to read directly the voltage across the points cp. The coarse 
winding is connected so that it tends to move the system in a 
direction opposite to that due tothe voltage coil, and by an amount 
such that the instrument will read, for any load, the voltage at the 


_load. To determine the length of the portion a 8B the distant end 


of the feeder is short-circuited, and approximately full-load current 
is passed through it. With the coarse-wire circuit open the voltmeter 
reads the pressure applied, all of which is drop in the feeder. If 
now the coarse-wire coil be connected to a and B, and the point B 
shifted until the needle returns to zero, the instrument is adjusted. 
The short-circuit may be removed and the feeder put into service ; 


.the instrament will now read the pressure at the feeder end for 


any load. 
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Other uses can be made of this instrument. By opening the 
coarse-wire circuit, it reads the station pressure; by opening the 
fine-wire circuit and reversing the coarse-wire circuit, it reads the 
drop in the feeder. The coarse winding alone is that of a milli- 
voltmeter; hence by connecting this to a suitable shunt, the 


current in the feeder may be read. By a suitable multi-point 


switch the compensated voltmeter may be connected in succession 
to each of a number of feeders, should this be desirable. 

It is apparent that any change in the feeder resistance, after the 
adjustment of a B is made, will affect the compensation ; hence 
if such a change is to be anticipated, as in the case of railway 
feeders with track return, the adjustment should be checked 
oceasionally. This will give a check on the condition of the feeder 
and return, and help to point out the growth of defects. 


The Properties of Electrically Manufactured Steel. 
—In the course of an article in Stahl und LHisen upon recent 
developments in the electrical manufacture of steel, Herr Hichhofft 
states that the production of crucible steel was abandoned over a 
year ago in favour of an electrical method at one particular works 
in Germany, the works in question being those of R. Lindenberg, 
at Remscheid. The process adopted in the factory there is stated 
to be that devised by Héroult, in which an arc furnace is employed. 
Tests of the metal carried out at the works agree with investiga- 
tions already made by Guillet, and show that for equal tenacity 
the electrical steel contains from 20 to 40 per cent. more carbon 
than ordinary steel, whilst also possessing a very satisfactory yield- 
point and contraction. The electrically prepared metal is stated 
to be perfectly free from blow-holes, to be thoroughly deoxidised, 
and not to be liable to any segregation of phosphorus or sulphur. 
When the metal is free from sulphur the presence of copper or 
arsenic in it exerts no objectionable effect. The electrical metal 
is purer than crucible steel, and can be forged more perfectly. It 
is claimed to cost less to make, and its process of manufacture is 
considered to be less disagreeable to the workmen engaged. Any 
kind of special steel can be made by the Héroult process. In the 
course of his article, Herr Hichhoff also describes the processes 
adopted by Girod, Gin, Ferranti, Kjellin, Schneider, and Stassano. 

M. J. Saconney has also recently described in the Bulletin de la 
Société de U'Ind. Min. the most important electrical methods of 
producing steel, dealing at considerable length with the furnaces 
devised by Stassano, Héroult, and Girod, and quoting at the same 
time numerous analyses of the metal obtained. The figures show 
that electrical steel is extraordinarily pure, containing extremely 
small quantities of sulphur and phosphorus, and is capable of being 
turned out with only traces of silicon and manganese. In the 
factory at La Praz practically pure iron has been manufactured, 
one ingot having been shown on analysis to contain 99°95 per cent. 
of true iron. At Ugine also very soft iron containing only 0°17 per 


cent..of foreign matter has been prepared. A similar grade of steel . 


can certainly be made by the Martin process, but not so easily as in 
the electric furnace. Saconney also states that electrical steel is 
specially characterised by the ease with which it can be forged, 
even when containing as much carbon as 2 percent. The French 
author remarks that the Stassano furnace is very elegant, but has 
the disadvantage in comparison with the others of not giving so 
high a temperature, and of not, being so suitable for the manufac- 
ture of extra soft steel. It has an additional defect in requiring 
to be lined with bricks of peculiar shape, which render it expen- 
sive; the author, therefore, questions whether it can really 
compete with the Martin furnace. The Héroult and Girod furnaces 
are somewhat alike, but the former works at a voltage of 120, 
whilst the latter only takes 60. In this respect the Girod furnace 
is preferable ; it is more easy to construct, and it also requires only 
one electrode. Saconney states that a Héroult furnace capable of 
producing 10 tons of steel per 24 hours costs about £1,250, whereas 
a Girod furnace of equal capacity only costs about £800. 


The Measurement of Power from Turbines.—The 
impossibility of taking indicator diagrams from steam turbines 
has been a source of trouble in testing these under normal working 
conditions, and various attempts have been made to meet the 
difficulty. Ina paper recently read before the Institution of Naval 
Architects, Mr. Archibald Denny, dealing with this subject, 
describes an improved form: of transmission dynamometer 
employed by him for ascertaining the effective output of turbines 
on board ship. With this apparatus the actual torsion of a known 
length of the turbine shaft is accurately measured whilst it is 
transmitting the load, and this, in conjunction with a previous 
dead load test on the shaft, serves to determine the horse-power 
developed. Two small chisel-shaped permanent magnets are fixed 
in clamping rings at the two ends of the length of shafting, and as 
the shaft rotates each of these magnets induces a current in a small 
stationary coil placed under it. The two coils are connected to a 
differential telephone receiver, which becomes silent when the two 
currents are induced simultaneously, but gives a sound if they 
occur at different instants. In the latest form of apparatus, in 
order to avoid any manipulation close to the shaft, the single coil 
under each magnet is replaced by a series of narrow coils placed 
side by side, any one of which can be connected to the telephone 
in turn by means of a switch. By shifting the coil at one end of 
the shaft relatively to the one at the other end by means of a 
micrometer screw, or by connecting successive coils at one end of 
the shaft in turn to the telephone, the point of silence can be 
obtained for any particular load on the turbine, and the exact 
amount of displacement between the two magnets (.¢c., between the 
two endsof the length of shaft) isthenknown. By clamping the 
magnets on large diameter rings and by using very narrow coils 
considerable accuracy in the determination of the torsion should be 
obtainable, and in the case of large high-speed turbine shafts pre- 


“low: 


viously tested for the amount of torsion produced by a given 
twisting moment, there should be no difficulty in arriving at. the 
exact horse-power transmitted. Mr, Denny also gives the follow- 
ing formula for calculating the twisting moment for the measured 
angle of twist in any mild steel shaft: 
= 
140 
where 6° = angle of torsion, ; 
WR = turning moment, 
L = length of shaft in feet, 
: d = diameter of shaft in inches. 
It seems doubtful, however, whether sufficient accuracy could be 
obtained by the use of a general formula of this nature. There 
is a real need for a good transmission dynamometer, and 


although the above apparatus in its present form is not available . 


for general small power tests, something on the same lines, 


perbaps employing a length of special flexible shafting, may help 


to solve the problem. 


The Fixation of Atmospheric Nitrogen,— An 
interesting development in the solution of the nitrate problem is 
reported from Chicago, where the process of Mr. William Thomas 
for the manufacture of nitrogenous products by means of the 
electric arc is now emerging from the experimental to the semi- 
industrial stage. Mr. Thomas’s process differs from present 
practice, from the well-known Birkeland-Eyde process, for example, 
in two not unimportant.respects; first, in the means adopted 
for maintaining the arc in a state of maximum efficacy (from the 
nitrate point of view) for as long a period as possible; and 
secondly, in keeping the air under treatment in contact with the 
flames until the nitrification of the oxygen has reached the greatest 
possible value, instead of merely passing the air through the arcs 
in a rapid, continuous blast as hitherto done. As regards the 
former of these points, it has hitherto been the practice, in order 
to secure the necessary long thin arc, to break and remake it many, 
times a second, either mechanically or magnetically. It is asserted 
that under these conditions the arc is actively forming nitric 
oxide during one-third only of the time it is burning, so 
Mr. Thomas has aimed at hastening the establishment of the arc 
in its most efficient state by employing upwardly diverging elec- 
trodes to form the spark gap. These, if properly adjusted, enable 
the short spark which bridges the bottom of the gap quickly to rise 
and lengthen, developing into a steady and efficient flame at the 
top of the electrodes, which is claimed to yield four times as much 
nitric oxide as other types of arc. A frequency of 60 and a voltage 
of 33,000 is employed. Birkeland-Eyde work at a pressure of only 


_ 5,000 volts; if Mr. Thomas has really succeeded in evolving a form 


of electrode that will allow a 33,000-volt arc to burn with stability 
for any length of time, he has advanced a valuable step forward, 
for nothing like it has as yet been found possible. 

The second of the two essential features of Mr. Thomas’s process 
referred to above, by which the air under treatment is held in the 
combustion chamber in contact with the flames, is effected by means 
of an ingenious electrically-operated valve. While the arc is 
burning the valve is closed, but by means of two commutators 
differing by a few degrees, it opens a second before the flames are 
extinguished, allowing the gases—under pressure due to the heat— 
to escape into the combining vessels, where the NO is oxidised to 
NO, When, immediately after, the flames are put out, the 
temperature of the air remaining in the chamber falls rapidly, and 
a fresh charge is sucked through an inlet valve. The flow of air 
can, it is stated, be so closely controlled, that the nitric oxide (NO) 
leaves the combustion chamber cooled by expansion to within a 
few degrees of the inlet temperature. When this is the case, the 
process will be working extremely efficiently, because nearly all 
the heat of the arcs will be utilised in bringing about the desired 
chemical reactions, and not in merely heating the gases. 

Judging from the incomplete information that is available, Mr. 
Thomas's improvements should be, of considerable value in 
increasing the efficiency and lessening the cost of fixing the nitrogen 
of the air, and we look forward with much interest to the publication 
of the numerical results that will be obtained by the operation of 
the new and enlarged plant now being installed in Chicago. 


British Medical Association (Electrical Section) 


at Exeter.—We are indebted to our contemporary, Archives of 


the Roentgen Ray, for a report of the proceedings of the new Elec- 
trical Section of the Association. Dr. Lmwis Jongs occupied the 
chair, with marked ability, and a great deal of valuable work was 
accomplished. 

Pror. S. Lepuc, of Nantes, dealt with the subject of electro- 
ionic medication—7.c., the introduction of electrolytic bodies into 
the organism through the skin. The chief obstacle to this was the 
burning of the skia produced by the caustic ions generated at the 
surface of the metallic electrodes; these were rapidly diffused 
through the fabric covering the electrodes towards the skin, and 
it was found that the old-fashioned covering of chamois leather 
was absolutely unsuitable. It must be replaced by. 15 to 20 layers 
of absorbent tissue, well soaked in the electrolytic solution, and 
these must be renewed or thoroughly washed after each sitting. 
The pads must also be very carefully applied with gentle and 
uniform pressure over the whole surface of the flexible electrodes. 
With high current intensities, rapid and deep action could safely be 
attained. With a current of 60 to 100 milliamperes and a solution 
of potassium iodide at the cathode, iodine appeared in the saliva 
in from 10 to 15 minutes. If the iodine solution was at the anode, 
no iodine was found in the saliva, : 

Mz. Macxzunziz Davipson opened a discussion on X-rays and 
sensitive plates, which revealed a strong feeling in favour of 
for photography. a 
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Dr. J. H. Szqumrrd read a paper on the dosage of X-rays, a 
subject in which he has had exceptional experience at the London 
Hospital. He preferred that the current of the interrupter should 
be entirely separate from the current in the coil; with a coil — 
giving a spark of 16 in., he used a frequency of interruption of 
about 800 per minute. ‘ j 

A new meter for X-ray dosage in the shape of a simple gas 
voltameter was described by Dr. H. Praim, the amount of mixed 
gases evolved by'the passage of the current through the tube being 
utilised as an approximate criterion of the output of X-rays. 

Pror. W. Satomonson (Amsterdam) demonstrated the use of the 
Binthoven galvanometer, showing that every muscular contraction 
gives rise to a current; thus, on connecting both hands, or one 
band and one foot, to the terminals of the galvanometer by means 
of unpolarisable electrodes, oscillations of the spot of light syn- 
chronous with the heart-beat are obtained. 

Dr. Lewis Jonzs showed oscillographs of the’discharges of an 
ordinary medical coil. He had found that the presence of iron in 
the core, or of long windings in the primary and secondary coils, 
increased the duration of the current waves, a fact of importance, 
as the longer waves were the more painful to the patient. The 
duration of the secondary current waves varied from 0°01 to 0:0005 
second. By using a secondary coil giving a minute spatk in 
air, and interposing a gap in the circuit, a useful form of discharge 
was obtained, as it had little effect upon sensory nerves, whilst it 
retained its effect upon striped muscle. 

Dr. SOMERVILLE dealt with the beneficial effect of high-frequency 
currents on metabolism in the body, bringing about a better ratio 
between uric acid and urea, and eliminating urinary toxins. 

Dr. C. R. Morton read a paper on the therapeutic value of 
alternating currents of low frequency, which he had used for some 
time with great advantage, especially in the electrical treatment of 
conditions due to atony, or degeneration of muscular tissue. 

The subject of stereoscopic examination was discussed at con- 
siderable length, and was followed by papers on the mode of use 
of X-rays in various operations. 


Injury from 16,000-volt shock.—A case is reported 
in Archives of the Rentgen Ray in which a workman repairing the 
leads of a transformer brought his head near a live cable. 
Although it is believed that no actual contact took place, his 
head was surrounded by flame, and he was severely burnt on the 
scalp, right ear, and right side of the neck. The man was insensible 
for several hours. The injured parts sloughed off, so that the skull 
was laid bare for more than a hand-breadth, and a cataract of the 
right eye was produced. 


Hanging an Incandéscent Lamp over a Machine or 
Vice.—"I find that there is no handier way of hanging an incan- 
descent lamp, either for use on a machine or vice, than the one 
shown in the accompanying sketch. Simply take the stick of an 


Hancine aN INCANDESCENT Lamp OVER MACHINE. 


old spring window blind, cut it toa suitable length, and attach it 
to the ceiling or any place directly above the place where the lamp 
is to be used. Attach to it a stout cord, as shown in the sketch. 
Tie this cord to the lamp cord, and you have your light just where 
you want it when in use, and out of the way when not in use. No 
doubt this is a new kink to most.machinists.”— Roy Grove, in the 
American Machinist. 


Concrete Poles.—The American Concrete Pole Co. 
of Richmond, Ind., has been organised for the manufacture 
of concrete poles for line work, involving the principles of con- 
struction of armoured or re-inforced concrete work. 

A series of continuous rods of twisted carbon-steel specially 
prepared for the purpose are held in position and bound together 
by a spiral steel wire from the apex to the base of the pole, and the 
poles are moulded in adjustable forms. All large poles or poles’ 
over 35 ft. will be constructed in the holes with upright forms. Gains 
for cross-arms, holes for bolts and steps are easily provided for 
while the concrete is plastic. 

_ Some severe tests made upon poles constructed in this manner 
show that though they are very hard and durable and qian | 
tigid, a surprising elasticity isdisplayed. For instance, a pole 30 ft. 
in length when subjected to a strain of 3,100 lb. at the top deflected 
from a straight line 30 in. before cracking the cement. A cedar 
pole of like dimensions broke at 2,200 Ib., thus showing a powerto 
esist stain in the concrete pole of about one-third over that of | 


wood, Even the cracking of the cement did not apparently 
reduce the strength of the concrete pole, since the re-inforcement 
then became active and took the entire strain. In addition to 
the great strength imparted to the cement shaft by the carbon-stce} 
twisted rods, the spiral coil binds the body of the concrete and at 
the same time imparts additional strength both horizontally and 
longitudinally. 

Accurate accounts of all expenditures for labour and material in 
the construction of these poles are stated to show that under 
average conditions the first cost of reinforced concrete poles is 
about equal to or slightly in excess of the cost of cedar poles set 
in the ground. With reinforced concrete poles the renewal cost 
incidental to the use of wooden poles is entirely removed, as the 
former are absolutely indestructible.— Electrical World. 


A Sample Application.—The following communication. 


appears to be a variation on an old and familiar theme :— 


14763, Doncareajot Street, 
WHERE ? 
Septober 34th, 19010. 

_ Dear-(?) Sir,—Having seen your advertisement in the ELecrrican 
Review for a junior assistant who understands everything, I beg 
to offer my services as a candidate for the position. 

I am at present working for the Borough of Kgnopaigh as 
general mucker up, and I am qualified to do anything or anybody. 

I see you want an assistant on mains work, meters, street lighting, 
motors ; also to be able to run a shift in power station. I should 
like to ask if you have any clay near the station, as if so, should 
this application prove successful, I should be able to make a few 
bricks in my spare time. 

I sincerely hope you will pardon my audacity in venturing ‘to 
suggest to say that I consider 25s. (twenty-five shillings) per week 
is rather excessive remuneration for the slight services required, 
and Iam prepared to take up the job for 24s. 114d. (twenty-four 
shillings and eleven pence half-penny) per week. 

I do not know what you mean by “shift engineer,” but I am very 
good at shifting jobs. e 

Hoping you will favourably consider this application, 

I am, dear'(?) sir, 
Yours respectfully, 
Bitty Mueearns, M.LC.E., 
X.Y.Z. 


Electricity and Indian Railway Systems.—The 
annual report upon the Administration of Railways in India for 
1906, which was issued last week, states that a scheme for working 
the Nilgiri Railway and the Coonoor Ootacamund extension by 


' electricity is being prepared, and an estimate is now under con- 


sideration. 

On the East Indian Railway the company have fixed and are now 
working their own telegraph instruments at stations between 
Burdwan and Kiul, and are gradually doing so throughout the line 
in replacement of instruments hired from the Government Tele- 
graph Department. Telephone instruments are also being provided 
at all stations to facilitate train working. ‘ 

As regards other railways which are at present using instruments 
and wires supplied to them by the Government Telegraph Depart- 
ment, if has been decided that the rate of 4 Rs. 8 annas shall 
continue to be charged for one year from January 1st last, and that 
the whole question shall be discussed by the representatives of the 
Indian Railway Conference Association and the Government 
officials concerned. 

The lighting of trains by electricity is making fair progress, 1,535 
passenger vehicles being fitted with electric light. Gas, of course, 
is at present easily supreme, 10,204 vehicles being lit by this 
illuminant. Some 6,784 vehicles have neither gas nor electricity. 
But when it is noted that the Great Indian Peninsular Railway has 
60 vehicles, the Bengal and North 189, the Rajputana Malwa 815, 
and the South Indian 106 electrically lighted (the three last-named 
having no gas-lighted coaches), the present position must be regarded 


as very promising. Why are there no returns available concerning - 


the lighting of British railway rolling stock ? 


A Balloon Struck by Lightning.—A recent issue 
of Nature contains a copy of a report by an official of the 
Meteorological Office, on the striking of a captive balloon by 
lightning on July 22nd, 1907. The balloon carried meteorological 
instruments, and was anchored to a winch by means of a tinned 
steel piano wire, No. 19 8S.W.G. When the flash occurred, the 


‘balloon was about 3,500 ft. high, about 4,500 ft. of wire being paid 


out from the winch. The latter was well earthed, standing on a 
solid iron plate buried 14 ft. in the earth. The flash of lightning 
came across horizontally, and then made a quick stroke to the earth. 
The balloon went away free, carrying the instruments, the wire 
falling and being driven in many cases 2 or 3 in. into the earth. 
The wire near the winch was softened for a length of about 250 
yards, and would stand bending quite well ; it was fused right off 
on the first wheel of the winch, but was undamaged at the drum. 
From specimens of the wire, it appeared that the heat developed 
was sufficient to melt the tin but not sufficient to fuse the wire. 
Taking the mean specific heat of steel from 0° C. to 1,300° C. as 
being 0°18, and the weight of the wire as 6 grammes per metre, it 


- is calculated that between 7°12 x 10! and 8°28 x 10" ergs passed 


through the wire. 

In the case of a similar discharge on April 22nd this year the 
wire was completely fused from ,the balloon to the winch, the 
letigth of wire paid out being 1 mile and the height of the balloon 
2,000 ft. ‘The balloon was at the time in the clouds, ahd the dis- 
chargé was by a flash from clotd to balloon. 
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Cricket News: Mansfield v. Chesterfield.— A 
Century by Grace.—On August 28th on the Mansfield Town C.O. 
und a cricket match was played between the Mansfield and 
Chesterfield electricity works staffs. Mansfield made a total of 
156, 101 being the record of C. B. Grace whose fine batting display 
a good — call forth praise in the local Press. Chesterfield’s 
was 48, 


‘Appointments Vacant.—Clerk for Worthing Cor-. 


poration electricity works (30s.);. shift engineer for Crewe 
(£80) ; instructor in electric wiring at Redhill Technical Insti- 
tute. 


Electric Lighting of Paris.—Commenting on the 
amalgamation of the electric lighting companies of Paris, the West- 
minster Gazette of September 3rd shows a lack of appreciation of 
the position, ascribing the movement partly to strikes of workmen. 
Our readers will remember that the great strike which plunged 
Paris into darkness was a consequence, not a cause, of the com- 
bination. The fact of the amalgamation is treated as news, though 
it was resolved upon months ago, and is said to be taking place 
with the “co-operation ” of the civic authorities. For several years 
past the latter procrastinated, vacillated and temporised with 
regard to the future scheme to be adopted when the distributing 
system fell into their hands, and it was only at the last moment, 
when a decision had to be formed or electricity supply to be 
summarily stopped, that they were driven to a settlement 
of the question. Never was the phrase “municipal muddle” 
more appropriate than in the case of the Paris electricity 


supply. 


OUR PERSONAL COLUMN. 


engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
Ruvirw posted as to their movements. 


Central Station Officials—Mr. Atex. of 
Walsall, who, as we mentioned last week, has been appointed elec- 
trical engineer to the City of Auckland, New Zealand, expects to 
leave London for New Zealanc: on October 3rd. 

The office and works staff of the Twickenham and Teddington 
Electrical Supply Co., Ltd., have presented a case of table silver 
to Mz. Frepx. Ceci, Lovert, on his marriage. 


Tramway Officials,—Last Friday evening a smoking 


concert and social gathering was held in the Leyton Tramways Club 
Room, in connection with the departure of Mr. H. Dovanras, shed 
foreman, who has been appointed to the position of shed foreman 
on the East London Tramways, South Africa. Mr. F. Schofield, 
the tramways manager, presided. A varied musical programme 
was provided, and a purse of gold was presented to Mr. Douglas 
4 a chairman of the Tramways Committee, Mr. Councillor H. 
eather. 


General.—Mr. Gro. F. announces that his 
agreement with the United Electric Car Co., Ltd., Preston, as 
their representative in London, having been concluded on May 
31st last, be has made an arrangement with Messrs. G. C. Milnes, 
Voss & Co., Ltd., car builders, Birkenhead, to represent that com- 
pany in London on and after September Ist next. Mr. G. C. 
Milnes (son), and Mr. Voss, the managing directors of G. C. 
Milnes, Voss & Co., Ltd., were, with Mr. G. F. Milnes at his 
Birkenhead Works for a considerable time, during which they 
obtained great experience in the construction of tramway and 
railway rolling stock, &c. 

Mr. Joun Mvuaa, who is leaving the service of Messrs. Browett, 
Lindley & Co., electrical engineers, Patricroft, to take charge of a 
large electrical installation at Liverpool, has been presented by the 
firm’s staff with a dressing-case. 


Mr. Witt1am T. Taytor, M.I.E.E., arrived at Liverpool, . 


September 4th, in the R.M.8. Caronia. He is expected to leave 
England shortly for South America or South Africa. 

The Grimsby staff of the National Telephone Co. have presented a 
gold mounted fountain pen to Mr. W. Cowsury, local manager, 
who has been appointed on the electrical staff at Leeds. He is 
succeeded by Mr. Jones, of Wakefield. en 

Mr. H. R. M.Inst.C.E., M.LE.E., Chief Staff Officer, 
Engineer-in-Chiet’s Office, G.P.O., has been appointed “Electrician” 
to the Post Office. 

Mr. J. A. MoLay, assistant turbine sales manager of the British 
Westinghouse Electric and Manufacturing Co., Ltd. has been 
appointed agent in Great Britain of the Société Anonyme Westing- 
house, Le Havre, for the Leblanc Condensing Apparatus. He will 
take up his new duties at once at his London address, 2, Norfolk 


Street, Strand, W.C. 


NEW COMPANIES REGISTERED. 


Doncaster Electrical Co., Ltd. (94,732).—This company was 


registered on August 28th, with a capital of £500 in £5 shares (50 preference), 


to carry on the business of electricians, engineers, workers and suppliers of 


electricity, motive power and light, &c. The first subscribers (each with -one - 


share) are :—J. P. Child, Baxter Avenue, Doncaster, electrical engineer; Mrs. 
A. L. Child, Baxter Avenue, Doncaster; R. Robinson, Arendal House, Don- 
easter, gentleman; A. Gamman, 24, High Street, Doncaster, hosier; H. C. 
Hill, 10, Cleveland Street, Doncaster, printer ; G. Watson, High Street, Don- 
easter, outfitter; and F. J. Clarke, Oriental Chambers, Doncaster, incar- 
aor accountant. No initial publicissue. J. P.Child is the first managiag 
ector. 


British Chilled Roll and Engineering Co., Ltd. (94,756) 
—This company was registered on August 30th, with a capital of £30,000 in £1 
shares, to adopt an agreement between C. R. Hemingway and H. B. Toy, and to 
carry on the business of founders, engineers, chilled and grain roll makers, 
manufacturers of rolling mill machinery and electrical plant, &c. No initial 
public issue. The number of directors is not to be less than three or more 
than seven; the first are T. Davie, H. 8. Davie, H. B. Toy and A. E. Thomas; 
qualification, £500 ; remuneration as fixed by the company. 


McKenzie, Holland and Westinghouse Power Signal Co.. 
Ltd. (94,747).—This company was registered on August 29th, with a capital of 
£20,000 in £1 shares, to carry on the business of contractors for power and 
automatic signalling, railway signal and interlocking apparatus makers, engi- 
neers, manufacturers of and dealers in pneumatic and electric tools and 
appliances, &c. The first subscribers (each with one sharé) are :—W. Holland, 
Wood Hall, Norton, Worcestershire, chairman of McKenzie & Holland, Ltd. ; 
W. Griffiths, 61, Sinclain Road, W., director of McKenzie & Holland, Ltd. ; 
8. P. Wood, Rosedale, Worcester, director of McKenzie & Holland, Ltd.; 
Sir Henry W. Tyler, 82, York Road, N., director of Westinghouse Brake Co., 
Ltd.; J. W. Cloud. 82, York Road, N., director of Westinghouse Brake Co. ; 
A. W. Rendell, 82, York Road, N., general manager of Westinghouse Brake 
Co., Ltd.; and E. de M. Malan, 82, York Road, N., signal engineer, Westing- 
house Brake Co., Ltd. No initial public issue. 9,996 of the original shares are 
to be allotted to McKenzie and Holland, Ltd., 9,996 to the Westinghouse Brake 
Co., Ltd., and the remaining eight to nominees of the said two companies, each 
of which may nominate two of its directors or their permitted assigns as 
directors of this company. The first directors are G. Terrell and S. P. Wood 
(nominees of McKenzie & Holland) and J. W. Cloud and A. W. Rendell 
(nominees of the Westinghouse Brake Co., Ltd.). 8S. P. Wood is the 
first managing director; remuneration of other directors, £50 each per 
annum. 


Kearney High-Speed Railway Co., Ltd. (94,746).—This 
company was registered on August 29th, with a capital of £11,000 in 10,000 
ordinary shares of £1 each, and 20,000 founders’ shares of 1s. each, to adopt an 
agreement with E. W. C. Kearney, for the acquisition of certain patents and 
rights, to construct, alter, equip, lease, purchase or otherwise acquire, maintain 
and work high speed, light, service, tube and other railways and tramways, 
whether served by electrical, steam, animal or other power, and particularly 
high-speed railways onthe Kearney system._The first subscribers (each with one 
ordinary share) are :—Mrs, Leane, 24, Sisters Avenue, Clapham Common, 8.W.; 
W. B. Leane, A.M.I.C.E., F.S.L., 24, Sisters Avenue, Clapham Common, 8.W.; 
G. F. Cronin, M.D., Old Manor House, Clapham, 8.W.; E. A. Cronin, Old 
Manor House, Clapham, S.W., sheep farmer; E. Chapman, 39, Woodbury 
Street, Tooting, warehouseman; 8S. W.:Penfold, 11, Andrew Street, Poplar, 
warehouseman; and E. W. C. Kearney, 17, Old Queen Street, Westminster, 
S.W., civil and electrical engineer. Minimum cash subscription, 100 ordinary 
shares. Purchase consideration for patents, &c., 20,000 founders’ and 
ordinary shares. The number of directors is not to be less than two or more 
than five ; the first are E. W. C. Kearney (managing director for 21 years), and 
another to be appointed by the signatories; qualification, 200 shares. Hach 
founders’ share ranks equally with each ordinary share for dividend, and also 
in any distribution of assets. Registered office, 17, Old Queen Street, West- 
minster, 8.W. 


OFFICIAL RETURNS OF ELECTRICAL | 
COMPANIES. 


City of Birmingham Tramways Co., Ltd. (49,548).—This 
company’s annual return was filed on July 2nd, when 60,000 ordinary and 40,000 
preference shares had been taken up out of a nominal capital of £1,000,000 in 
120,000 ordinary and 80,000 preference shares of £5 each. £5 per share has 
been called up on 6,047 ordinary and 40,000 preference and £1 per share on 


_ 58,958 ordinary, resulting in the receipt of £284,191, including £38 paid on three 


forfeited shares. Mortgages and charges: £300,000 


D. Hulett & Co., Ltd. (29,463)—This company’s annual 
return was filed on July 9th, when 6,000 shares had been taken up out of a 
nominal capital of £35,000 in £5shares. £5 per share has been called up on 
1,900, resulting in the receipt of £9,500. £20,500 is considered as paid on 4,100 
shares. Mortgages and charges: Nil. 


9, 

South American Cable Co., Ltd. (34,363).—This company’s 

annual return was filed on August 16th, when 24,707 shares had been taken up 

out of a nominal capital of £500,000 in £10 shares, £147,070 has been 
received and £100,000 is considered as paid. Mortgages and charges : Nil. 


Callender’s Cable and Construction Co., Ltd. (48,915).— 
This company’s annual return was filed on July 22nd, when 35,000 
ordinary and 40,000 preference shares had been taken up out of a nominal 
capital of £500,000 in 60,000 ordinary and 40,000 preference shares of £5 
each. £275,000 has been paid on 15,000 ordinary and 40,000 preference, and 
£100,000 is considered as paid on 20,000 ordinary. Mortgages and charges: 
£300,000. 


Llangollen and District Electric Light and Power Co., Ltd. 
(75,384).This company’s annual return was filed on July, 2nd, when 1,754 
shares had been taken up out of a nominal capital of £6,000 in £1 shares. £1 
per share has been calted up on 1,729 shares, and 15s. per share on 265. 
£1,744 10s. has been received, and £3 5s. remains in arrears. Mortgages and 


charges: £1,600. 


. Bray & Co., Ltd. (76,185).—This company’s annual 
was July 1th, when and 55,000 preference shares 
had been taken up out of a nominal capital of £160,000 in 80,000 Pes 
90,000. preférence shares of £1 etch. “£7 has received ahd £109,993 is 
considered a8 paid. Mortgages and charges: £40,000. 
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T. Rowbotham & Co., Ltd. (engineers and tramcar wheel 
manufacturers, Stockport) (78,745).—A memorandum of satisfaction in full of 
debentures dated October 14th, 1908, securing £500, has been filed. 


Evershed & Vignoles, Ltd. (43,206).—This company’s annual 
return was filed on July Ist, when the entire capital of £30,000 in 8,000 shares of 
£10 each had been en up. £10 per share has been called up on 2,7(0 and 
£6 18s. 4d. = share on 800, resulting in the receipt of £29,000. Mortgages and 
charges : £14,000, 


Lisbon Electric Tramways, Ltd. (62,953) —This company’s 
anbual return was filed on July 17th, when 594,188 ordinary and 425,555 pre- 
ference shares had been taken up out of a nominal capital of £1,250,000 in 
750,000 ordinary and 500,000 preference shares of £1 each. £1 per share has 
been called up on 94,188 ordinary, resulting in the receipt of £94,188. £925,553 
is considered as paid on 500,000ordinary and 425,658 preference. Mortgages and 
charges: £500,000 debentures. 


Conduit and Insulation Co., Ltd. (London) (50,527).— 
Issue on August 22nd of a 5 per cent. debenture for £250, part of series created 
same date to secure £500, charged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. A debenture of 
even date, securing 500 and ranking pari passu with the above as a charge on 
the same property, has also been registered. Trustees (or holders): 
A. Holland, East India Avenue, E.C., and W. R.-Comings, Warncliffe, 
Wimbledon Park, Surrey. No previous issue of same series. 


Rhondda Tramways Electric Supply Co., Ltd.—A trust 
deed dated August 8th to secure £44,000 debentures created by resolution of 
August 7th, 1907, has been registered. Property charged : (1) Underlease (when 
granted under next-mentioned agreement) of. land at Ystradyfodwg, Glam., 
with generating station to be erected thereon, and all fixed plant, &c., apper- 
taining thereto. (2) Agreement with the Rhondda Tramways Co., Ltd. (8) 
Agreement with the National Electric Construction Co., Ltd. (4) Sinking fund 

licy or policies to be effected for securing redemption of debentures on 
August Ist, 1949, and (5) the company’s undertaking and property, present and 
future, including uncalled capital. Trustees: C. A. Scott-Murray, 68, Thread- 
needle Street, E.C.; and L. B, Schlesinger, 21, Cornhill, E.C. 


DEVELOPMENTS AT NIAGARA. 
By ORRIN E. DUNLAP. 


TE Niagara Falls Hydraulic Power and Manufacturing Co. is 
hurrying its No. 3 power station to completion. This new power 
house is located at the water’s edge in the Niagara Gorge, a short 
. distance down stream from the company’s No, 2 station, so familiar 
to engineers who have visited Niagara Falls. The power house has 


a length of 500 ft., a width of 95 ft., and it will be 40 ft. high. Itis . 


built of concrete with a steel frame, and along the river front there 
will be a walk of ample dimensions. The building was designed 
by engineers of the company. An electric elevator will be operated 
from the south end of the station to the cliff top. Previous to the 
erection of the new station, the company cleared off the débris slope 
of the river bank, and broke away the ragged portion of the cliff, 
leaving the power house site and the high bank clean and 
beautiful. The clearing of the site was a great task, and was accom- 
plished last year. 

In this new station the Niagara Falls Hydraulic Power and 
- Manufacturing Co. will install 13 units of 10,000 u.P. each, and 
two exciter units of 1,000 u.p. each. The first of the giant 
turbines is being installed by the I. P. Norris Co., of Phil- 
adelphia. These turbines will run at 300 n.p.m. Five of the 
units will be devoted to the service of the Aluminium 
Co. of America, formerly the Pittsburg Reduction Co., 
which company will take 37,000 u.P., making it possible to 
always have one of the 10,000 u.P. units in reserve. A penstock 
will be provided for each turbine. The operating shafts will be 
horizontal and at right angles to the length of the power house, 
the station to be divided by a central wall, the turbines to be 
installed on one side and the generators on the other side. These 
units will be the largest operated on a horizontal shaft on the New 
York side of the river, and the largest machines installed by 
the Niagara Falls Hydraulic Power and Manufacturing Co. The 
Niagara Falls Power Co. operates 10,000 #.P. units in its No. 2 
station, but they are of the vertical shaft type. The switchboard 
in the new station of the Niagara Falls Hydraulic Power and 
Manufacturing Co. will be on a gallery parallel to the river and 
overlooking the entire station. The minimum head used will be 
200 ft 


It will be recalled that the original permit granted by Secretary 
' Tatt to the Niagara Falls Hydraulic Power and Manufacturing 
Co. was for 4,000 cubic second feet of water, but that later he 
granted an additional permit for 2,500 cubic second feet. The first 
permit was for water to operate its original development, and the 
later permit made possible the construction and operation of this 
new power station. Under the original conditions of the develop- 
ment of this company, the water of its surface canal emptied into 
a basin located 300 ft. back from the edge of the high bank, and 
for the operation of its No. 2 station, connecting canals carried the 
water to a forebay along the edge of the bank to the rear of the 
No. 2 works of the Aluminium Co., of America. In order to pro- 
vide water for the operation of the turbines in this No. 3 station, 
a canal extension has been made off from the north end of the 
basin. This extension is 200 ft. long, from 50 to 70 {t. wide, and 
will have a depth of water varying from 20 to 25 ft. 

At the end of this new canal section a new forebay has been 
built along the edge of the bank. It is 500 ft. long, 70 ft. wide at 
the inlet, and 20 ft, wide at the extreme north end, while it will 
have a depth of 25 ft. of water. This work required a great deal 

_ of rock excavation. Running along the edge of the cliff a concrete 


retaining wall has been built the entire length of the forcbay, ]t 
is 30 ft. high, 25 ft. wide at the bottom, tapering to an average of 
15 ft. at the top. A concrete wall has also been built at the reap 
of the forebay, the thickness being from 2 to 3 ft., the bottom of 
the forebay having aconcrete covering of similar thickness. The 
walls of the canal leading from the canal basin to the new forebay 
are also of concrete. 

Every part of the new work impresses one as being remarkably 
substantial. Ata distance of every 53 ft. in the retaining wall of 
the forebay along the cliff there is a three-tooth expansion joint, 
The sides of the teeth or lugs batter 1 in. to the foot, and arg 
coated with asphalt and coal tar preparation to make them water. 
proof. The object of this joint is to prevent the concrete from 
cracking, by allowing it to give at predetermined points. It jg 
thus evident that the wall can shrink and still be watertight. 

In the retaining wall, intakes for 15 penstocks have been placed, 
13 of them to have a diameter of 9 ft. and two a diameter of 5 ft, 
the larger ones being to supply the turbines in the main station, 
and the smaller ones for the exciter turbines. These penstocks are 
being built right in the concrete retaining wall with large bell 
mouths on the water side. Then come the 9-ft. valves, and then 
the penstocks proper. The vent-pipe at the top of the penstock 
is built directly into the concrete wall, a ladder affording 
access to the rear of the valves when the water is ont of 
the penstock. The valves-of each penstock will be operated by 
an individual motor and mechanism controlled from the power-house, 
Each will have a 20-H.pP. specially-designed motor, and will be 
under control of the operators in the power-house, the valves closing 
when required in about 30 seconds. These valves and mechanism 
were supplied by the Coffin Valve Co., of Boston, Mass., while the 
penstocks are made and being installed by the Pennsylvania Steel 
Works, of New Castle, Pa., one penstock being nearly completed, 
They are erected in 30-ft. sections. The penstocks have flexible 
flanges riveted to them to prevent water creeping through along the 
penstock from the forebay. These flanges are in the forebay wall. 
In case of injury to the main shut-off valves, the wall is designed so 
that two steel gates can be slipped right in front of any of the bell 
mouths, and the main valve removed for adjustment or repairs. 

The connecting canal from the old basin to the new forebay isso 
designed that the water has a uniform retardation from 44 ft. per 
second to 2 ft. per second, thus bring the velocity of the water 
down before entering the bell mouths. Should it become necessary 
at any time to remove the water from the forebay, inlet gates of a 
massive character have been provided. They are three in number, 
each 16 ft. wide and 30 ft. high or deep. They are operated by 
heavy gearing driven by electric motors, and have been put in for 
safety, their location being between the basin and the forebay. A 
gate house with steel frame and expanded metal covering has been 
erected over them. 

The entrance to the forebay is protected by a stationary steel 
boom, its purpose being to deflect ice and floating débris over the 
ice run gates built into the side of the waterway and so designed as 
to lower and allow water to flow over the top, carrying off the ice, 
&c. These gates will be operated by motive power, and can be 
set instantly to any requirements for ice disposal, and at the same 
time cause as little waste of water as is possible with the service 
performed. The gates are three in number, 12 ft. deep and 16 ft. 
wide. They are the largest of this kind of gate ever made, and 
were furnished by the McClintic, Marshall Construction Oo., of 
Pittsburg, Pa. The inlet gates were made by the Buffalo 
Structural Steel Co. 

At the bottom of the ice run gates an “O. G.” dam has been 
erected. It is made of solid concrete reinforced with steel and 
sheeted with steel plates on the outside, on top of which the ice 
strikes in falling over the gates. It is thus deflected into the 
ice run proper, which will carry it over the high bank and to the 
river below without the formation of spray, and the consequent 
building of ice mountains, which have been found to be objection- 
able and dangerous to the No. 2 station. At the north end of 
the forebay there is a lower gate 8 ft. wide and 10 ft. deep, for 
the disposal of grass or débris that comes from the racks, and for 
slushing any ice or material that may get into the forebay. Small 
cars will be operated on a track laid on top of the retaining wall. 
The gate house will have cranes running its full length, 

In order to make the handling of the heavy pieces of machinery 
easy between the cars on which they reach the lands of the Niagara 
Falls Hydraulic Power and Manufacturing Co., and the powet 
house in the gorge, nearly 200 ft. below the top of the cliff, a steel 
crane runway has been built. It is 200 ft. long, and consists of 
two pair of cantilever trusses, on which is operated a travelling 
hoist capable of lifting 50 tons. It was built by the Buffalo 
Structural Steel Co., and overhangs the edge of the bank 40 ft. 

Turbine No. 2 has been shipped, and the present hope is to have 


five of the big power producers in place in the station by May 1st, 


which is the date mutually agreed upon by the Niagara Falls 
Hydraulic Power and Manufacturing Co. and the Aluminium Co, 
of America, as a suitable time to commence the delivery of the first 
of the 37,000 u.P. the latter company is toreceive. In preparation 
for this power, the Aluminium Co., of America, is erecting @ 
mammoth plant north of the forebay site. This plant will be 
known as No. 3 works of the Aluminium Co. of America, and if 
will be the largest of its Niagara plants. One part of it will have 
arolling mill, a new feature of the aluminium manufacture at 
Niagara, as in the past this work has been done in New Ken- 
sington, Pa. The steel work of the new aluminium works is 
now being erected, and it is apparent that it is to be a very large 
building: | 

In addition to this, however, the Aluminium Co, of America has 
leased the old Niagara Wood Pulp Co,’s site on the canal basil, 
and will there erect a temporary plant in which it will manufacture 
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gluminium, having secured the 3,500 .P, that formerly went to the 


Acker Process Co, This No. 4 works will be between the two 
big flour mills on the lands of the Niagara Falls Hydraulic Power 
and Manufacturing Co, 

Last year the Niagara Falls Hydraulic Power and Manufacturing 
(Co. practically completed the widening of its waterway, so that it 


has ample water at its command. Some rock excavation still . 


remains to be done. The work of constructing bridges over the 
canal at Third, Fourth and Erie Streets will shortly be resumed and 
the work go forward with vigour under the influence of spring 
weather. 

Secretary Taft has recently held a conference in New York City 
with E. L. L. Olmsted, Frank Millett and Charles McKim, the 
landscape architects who will have charge of planning the improve- 
ment of the scenic beauty of the Niagara Gorge in the vicinity of 
the falls and below the upper steel arch bridge. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tue statement of accounts of this under- 


Bristol taking and attached reports by the engineer 
Municipal and Committee emphasise the steady progress 
Electricity | which is being made in the Western capital. 

Supply. Since 1900 the yearly units sold have been as 


follows : — (1900) 1,812,511; 2,191,559 ; 
2,756,624; 3,409,758; 4,299,504 ; 5,217,528 ; 5,810,968 ; and 
(1907) 6,418,146. The most noteworthy feature of the year is the 
increasing output for power purposes, some 5,805 H.P. of motors and 
heating plant being connected up, as compared with 3,972 u.p. in 
1906 ; curiously enough, the load factor (13°62 per cent. 1907) has 
been a falling quantity during the past three years, notwithstanding 
that these years have seen the output for power increase to within 
measurable distance of the lighting output, from less than half. 

The modern Avonbank works, of which the third extension is 
practically complete, is gradually absorbing the load of the depart- 
ment, some 5,116,864 units being contributed by that plant, as 
against only 1,301,282 from the old Temple Back works. The 
working costs of the two plants were as follows :— 


Temple Back. Avonbank. Combined system. 


Lb. fuel .... 6°86 777 
Coal ... °450d. 288d. ‘321d. 
Oil, &c. "041d, 028d. 030d. 
Wages | “9104, "153d. 245d. 
Repairs ‘077d. 095d. 133d. 
Works costs... "878d. (‘683d.) ‘565d. ("708d.) °729d. (‘996d.) 
Rent, rates, taxes ... 146d. 


Total working cost (excluding private lighting)... 1°093d. (1°188d.) 
The bracketed figures are for 1906. 


On the year’s working, as a whole, the income increased barely 
£2,000 over that of the previous year, but working expenses 
were only £600 higher, results towards which the proportionately 
large increase of power units would contribute. 

The increased financial charges for the year depleted the gross 
profit more than in the previous year, leaving a smaller balance 
on the year’s working—viz., £3,616. 

The latter sum, together with accrued ‘interest, sufficed to provide 
£2,500 towards reserve, leaving a surplue, which, with the previous 
year’s surplus, allows of some £8,878 being carried forward. 

The prices charged are:—Private lighting, 34d. (day) and 44d. 
per unit; power, 14d. to 2d. per unit, $ 

The chief engineer is Mr. H. Faraday Proctor. 


GENERAL STATEMENT. 
For the year ending March 25th 1907. 1906. 


Total capital expended ... £716,968 £671,617 
Number of units sold— 
‘lighting ... 2,966,579 
Private supply power... 2,619,880 2,183,373 
Public lighting 831,737 833,602 
_ _ Total number of units sold... 6,418,146 5,810,968 
Equiv. No. of 8-c.P. lamps connected ... 365,552 2, 
of motors connected ... 5,805 3,972 
Number of public lamps (arc) ... —... 689 677 
Maximum loadin kw... 5,378 4,840 
Revenue account— 

Gross revenue... £72,440 £70,664 

» expenditure ..:: £31,354 £30,785 


Average inclusive price obtained per unit— 
lighting... 364d. 
Private supply power ... 110d. 115d. 
*Public lighting... 346d. 


* Includes cost of attendance and repairs, which is repaid to 
department. 


Accouxt ron Year Manon 25rx, 1907. 


Gross revenue... «£72,440 = 2°72d. per unit. 
Works and distribution costs 

(including public lighting) 21475 = ‘80d. , 
Total working costs ... . $1,854 = 117d. ,, 


Prorit StaTEMENT FOR YEAR ENDING 25rTx, 1907. 
Interest on loans, &c. 
Net profit on year’s working... was 3,616 


Gross profit ... 


In our last week’s issue we referred in brief 


Glasgow to the working of the electricity undertaking, 
Manicipal as disclosed in the department’s 15th annual 
Electricity report; herewith we tabulate the returns of the 

Supply. past two years’ working in our usual form. 


As will be seen, the revenue account con- 
tinues to show improvement, the increase of income amounting 
to £29,003. The working expenditure also shows an increase 
amounting to £14,819, due in part to the higher price!paid for coal 
and to increased rates, taxes and assessments. 


Some £22,000 was paid under the heading of rates and taxes - 


during the year: the valuation of the undertaking has, however, 
been reduced from £95,325 in the past year to £90,920 in 1907-8. 

The gross balance of £118,609 sufficed to meet financial charges 
and provide £41,755 for depreciation written off capital account, a 
sum comparing with £37,989 so dealt with in 1906. 

The surplus, amounting to £3,069, was credited to the reserve 
fund account now amounting to £20,536. 

The prices charged are:—Private lighting, 34d. to 1d. per unit, 
maximum demand and flat rates; 100-volt supply, 8d. per unit, 
power, 14d. to 2d. per unit. The chief engineer is Mr. W. W. 
Lackie. 
GENERAL STATEMENT. 


' For year ending May 31st asa 1907. 1906. 
Total capital expended ... £1,587,436  £1,368,134 
Number of units sold— 

Private supply 24,677,993 19,921,162 
Public lighting 1,533,166 1,525,505 
Traction 121,839 89,758 


Total number of units sold... 
Equiv. No. of 8-c.P. lamps connected .. 


26,332,998 21,536,425 
1,404,553 1,157,347 


Number of of motors connected { 19908 
Number of public lamps... cee eee 837 825 
Maximum load in Kw. ... 19,646 16,304 
Revenue account— 
Gross revenue £224,845 £195,842 
» expenditure ... ces is £106,236 £91,416 
» profit ... £118,609 £104,426 
Average inclusive price obtained per unit— 
Private supply 203d. 219d. 


Revenve Account FoR YEAR ENDING May 3isrt, 1907. 


Gross revenue £224,845 = 205d. per unit 
Works and distribution costs (in- i 

cluding public lighting) ©... £72,354 = ‘63d. ,, 
Total working costs ... ove «- £106,236 = ‘97d. ,, 


StaTEMENT FOR YEAR ENDING May 1907. 
Interest on loans ... jie £49,643 


Surplus on year’s working ... aed wae ach 3,069 
Gross profit ... £118,609 


In the matter of output, very favourable figures are shown, the 
24,677,993 units sold to private consumers, being an increase of 
23°8 per cent. on the 1906 figures, the power units also, amounting 
to 9,758,231, compared with 6,575,496 in 1906. As regards the 
latter, a large increase, from 11,954 u.p. to 19,605 u.P., is shown in 
the motors supplied from the Corporation mains. Altogether 
26,332,998 units were sold, by the department, to its 15,497 
consumers. 

The maximum load of the department reached 19,646 xw., being 
an increase of 20 per cent.; notwithstanding increased fuel costs, 
the generating, distributing and management (total working) costs 
fell to leas than 1d. per unit, and were made up as follows :== 
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1907. 1906. 

Coal costs, including energy supplied 
by tramways department “520d. “507d. 
Distribution ... 105d. 132d, 
Public lighting 034d. 039d. 
Rent, rates and taxes "212d: 236d. 
Total ... “968d. 1:02d. 


The total quantity generated reached 32 million units, con- 
tributed to by Port Dundas (20,132,771), Pollokshaws Road 
(9,787,960), Kelvinside (487,738), and the Corporation tramways 
department, who supplied 1,644,468 units. 

The plant in the Port Dandas station now amounts to 
18,000 H.P.; energy is transmitted to Springburn, Cathedral Street 
‘and Waterloo sub-stations, and though trunk mains to Pollokshaws 
Road station, which, with its 16,200 u.P. of plant, supplies direct 
and through the Dalmarnock and Waterloo sub-stations. 

Much additional plant has been installed by the department 
during the year, including 17 miles of feeders on the north, and 
11 miles on the south side of the river; also some 14 miles of dis- 
tributing mains. 


CITY NOTES. 


Great Northern, Piccadilly and Brompton Railway. 


Tux eighteenth half-yearly meeting of the shareholders of this 
company was held on Wednesday, at Hamilton House, Victoria 
Embankment, Sir George 8. Gibb in the chair. 

The CuHarrman, in proposing the adoption of the report (see 
ExrxcrricaL REviEw, August 30th, p. 353), said that the capital 
expenditure during the half-year had amounted to £165,462. The 
amount of debenture stock actually issued up to June 30th was 
£1,113,100, but the Underground Electric Railways Co. of London 
were entitled to the whole unissued balance of the debenture stock 
for which certificatory title was granted except the portion which 
would be permanently reserved, representing the capitalised value 
of the railway charges payable by the company. The total capital 
expenditure up to June 31st last amounted to £6,747,715, and the 
balance still to be credited to the contractors—the Underground 
Electric Railways Co.—on the share capital, amounted to 
£592,400. The only portion of the construction work remaining 
to be done was the completion of the Holborn to the Strand 
section, and it was expected that that section would be open 
for traffic at the end of December next. They had now had 
an experience of a full half-year’s working of the railway, 
and he was glad to say that they had found the whole of the con- 
struction work and the equipment to be most satisfactory. The 
permanent way was satisfactory, the automatic signals and lifts 
were working well, and he believed that they were in 
possession of an undertaking which was in every respect admirably 
fitted for the public service. They had carried 11,953,795 
passengers, including season-ticket holders. The passenger receipts 
had been £102,836, and the gross revenue, including miscellaneous 
receipte, to £106,570, which worked out at £461 per mile per week. 
The average receipt per passenger had been 2d. The working 
expenses, including £6,063 for rates and taxes, amounted to 
£75,794. Out of that total, £30,152 was spent on train work, which 
was equivalent to 247d. per car-mile. The traffic expenses 
amounted to £18,135, which was 23'9 per cent. of the gross revenue. 
The lift expenses amounted to £9,252, which was 12°2 per cent. of 
the gross revenue. He thought that all those figures tended to 
show that the working of the railway during the half- 
year had been economical, and he thought it would 
be generally admitted that it had been efficient. Their 
experience of the working fortunately confirmed their 
expectations that it would be possible to maintain a really 
good service on the railway at a moderate working cost, notwith- 
standing the burden of lift expenses, which were, of course, a 
heavy item peculiar to tube railways. The total working expenses 
represented £328 per mile, and he thought they would all be well 
satisfied if they could maintain that figure, and they would be still 
more pleased if they could reduce it. The working cost averaged 
1:59d. per passenger carried. The net result of the half-year, after 
payment of interest on all the debenture stock actually issued and 
sold to the public, showed a deficit of £5,270, which the Under- 
ground Co. were, by their agreement, bound to pay, and had paid. 
In the current half-year, in order to earn the full dividend 
interest, the gross revenue would have to increase by 10 per 
cent. He said gross revenue, because he thought that for a 
long time to come any increase in gross revenue 
which they could obtain would be practically net gain, 
as the car services run and the services provided at the stations, 
lifts, &c., would enable a considerably larger traffic to be carried 
without necessitating any increase in expenditure. He thought he 
might say that the railway had made a fair start. It was not a 
railway which could be expected to obtain its maximum traffic in 
the first year or so of its working. It afforded the public new 
facilities on a route which was very inadequately served by any 
existing railway or by street conveyances. It was true that a con- 
siderable amount of traffic had been diverted from the District 


Railway, and some also came from the Central London, but the 
greater part was really new traffic, and that was the kind of traffic 
which took time to develop. It was extraordinary how slow the public 
were to avail themselves of new travelling facilities, and he thought 
they must wait some time before they would get the full develop. 
ment of which the line was capable. Meanwhile, the progress that 
was being made was quite encouraging, especially on the northern 
section. They booked passengers through from Finsbury Park to any 
other station on the line. King’s Cross and Holborn were also 
stations. He was glad to see that, because the object of the under. 
taking was to bring these densely populated suburbs in the north 
into convenient and direct communication with the shopping ang 
theatre districts around Piccadilly Circus, and with the western 
suburbs. He might say, in conclusion, that they looked forward 
to getting valuable through traffic from the opening of the Hamp. 
stead Tube Railway. 
Lord Farrer seconded the motion, and the report was adopted, 


Charing Cross, Euston and Hampstead Railway (Co, 


Tue half-yearly general meeting of this company was held on 
Wednesday, at Hamilton House, Victoria Embankment, Sir George 
8. Gibb presiding. 

The Cuarrman, in moving the adoption of the report (see 
ELxctricaL Review, August 30th, p. 352) said that the capital 
expenditure during the half-year had amounted to £547,860 and 
the total capital expenditure up to the end of the half-year was 
£5,539,446. They might now practically regard the work of con- 
struction as finished. The railway had been most admirably 
constructed and equipped with an evident determination to let the 
public have the best possible railway whatever it cost, relying on it 
that the public would sooner or later take advantage of the superior 
facilities which were provided for their travelling needs. A great 
many foreign visitors came to see our tubes, and there was but one 
expression of opinion from them. The whole of the work and the 
service afforded on the lines received universal praise and apprecia- 
tion—in fact, he found that visitors from all parts of the world 
quite envied Londoners in possessing, as they now did, such a com- 
plete and thoroughly equipped system of underground railways. 
The opening of the railway took place on June 22nd. Mr. Lloyd- 
George, the President of the Board of Trade, was good enough to 
perform the opening ceremony, not only as an expression of his 
own personal interest in the latest addition to London travelling 
facilities, but as an official acknowledgment of its importance to 
the travelling public. The ceremony took place at their Golder's 
Green car-shed, which he (Sir G. Gibb) ventured to say was one of 
the finest and best equipped car-sheds that the most exacti 
superintendent of any railway could desire. They had as yet no 
revenue account to show. That would come at their next half- 
yearly meeting of the company. All the arrangements in conneo- 
tion with the opening of the line were an endeavour to lay the 
foundation for as good a revenue result as if was possible to obtain. 
It was extremely difficult to reach the eyes and ears of every man 
who was a possible, and who they hoped would be an actual, 
traveller on the line, but he thought the Hampstead tube 
was more largely advertised than any of the railways 
which had been opened recently. They had adopted the 
experiment of a free opening day, and he was glad to say that it 
was quite successful. They carried some 140,000 passengers in the 
afternoon of the opening day, and he trusted that a large propor 
tion of those passengers would not only become their regular 
customers, but would also help to spread a knowledge of the utility 
of the line. His belief was that the habit of using any new 
facilities, and the news about them, spread more by contagion—by 
communication from person to person—than by any other method. 
The service that was being run was so convenient, that it ought to 
attract the public, and with the very extensive system of through 
booking they had secured, nobody need be deterred from 
travelling through any difficulty in getting tickets. They had not 
as yet carried a large traffic, but, of course, the line was built to 
develop a néw route, although part of it passed under streets where 
there was already a large movement of people, and from them 
they were getting an increase of traffic. The main object of the 
line, however, was to open up the suburbs around, and beyond, 
Hampstead, which were, perhaps, the most attractive districts for 
residential purposes that now remained within a short distance of 
London, and it was to the development of those districts that they 
must look for their success. 

Lord Grorcz Hamivron seconded the motion, which was 


agreed to. 


Baker Street and Waterluo Railway Co. 


Tue half-yearly general meeting of this company was held on 
Wednesday at Hamilton House, Victoria Embankment, Si 
George G. Gibb in the chair. ; 

In proposing the adoption of the report (see ExmctTRicaL REVIBW, 
August 30th, p. 353) the CuarrMan, after referring with regret t0 
the death of Mr. Hare, the late chairman, said that special in 
attached to the record of the past half-year, because it was 
second half-year of the full working of the railway, and, there 
fore, although they could not yet give complete comparisons, they 
were enabled to see what movement had taken place in reg 
the traffic and the revenue of the line. The capital expel 
diture during the half-year was £54,865, and the total capital 
expenditure up to June 30th last amounted to £2,960,891. 
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the half-year two new stations had been opened—the Great 
Central station, which was opened on March 28th, and the Edg- 
ware Road station, which was opened on June 15th. Those 
stations, of course, were not-as good as some of their stations, but 
they expected that there would be a large development of traffic 
in connection with the Great Central station in the future, as the 
suburban traffic of the Great Central Railway increased. That 
increase, he thought, might be looked upcn as a_ practical 
certainty, considering the character of the district for 
residential purposes, which that company was opening up. On 
the whole, he thought they might say that the line was showing a 
steady improvement. The number of passengers carried, including 
season ticket holders, was 9,936,996. The passenger receipts 
amounted to £61,501, which worked out at an average of 1°49d. per 
passenger. That, of course, was a very low receipt, but they must 
remember that the railway was only 44 miles long. The gross 
revenue was £63,451, which was an increase of £18,871 as compared 
with half-year ended December 31st, 1906. The gross 
revenue per mile per week had increased from £469 in 
1906 to £631 last half-year, which he thought was a fairly 
satisfactory increase. The working expenses, including £3,574 
for rates’ and taxes, had amounted to £42,128. Out of that 
total, £16,191 had been spent in train working, which worked out 
at an average of 2°67d. per train-mile. The traffic expenses had been 
£10,296, or 16°2 per cent. on the gross revenue, and lift expenses 
£4,125, or 65 per cent. on gross revenue. The total working 
expenses had been £495 per car-mile per week, which was quite a 
low figure. The net result of the half-year’s working was a credit 
balance of £6,744 18s. 9d., after paying debenture interest. That 
amount had been carried forward to the next half-year’s account, 


and would be available, together with whatever net profits might © 


be earned, towards paying a dividend at the rate of 4 per cent. 
per annum on the preference shares. With regard to the 
proposed agreement with the Underground Eleciric Railways Co. 
of London, the directors had given a great deal of consideration to 
the matter of constructing the Paddington extension. They were 
by no means sure that the route sanctioned was the best, 
but there was [no need to settle the matter at present, as they 


‘had come to the conclusion that it would be wise to postpone 


the commencement of the extension. No doubt a communication 
at Paddington would be an advantage, but what could not fail to 
strike one in connection with a good many of these tube railways 


_ was that the burden of construction seemed to have been left 


exclusively to them. He rather thought that the extension of 
their line to Paddington would benefit the. Great Western 
Railway even more than it would their line. That aspect of 
the matter required consideration from them, and he hoped that 
at the proper time when they were ready to bring it forward 
it might receive the consideration of the Great Western Co. He 
could not help thinking that as time went on the suburban traffic 
of the trunk railways would be greatly influenced by the existence 


‘or non-existence of convenient tube railways within London, and 


that was a matter which he thought they ought to keep in mind 
and which had influenced them to some extent in postponing the 
commencement of the Paddington extension. The company’s 
Parliamentary powers did not expire until Aug. 4th, 1909, as regarded 


the purchasing of land, and the end of 1911 as regarded comple- 


tion of work, so that they had plenty of time. What tbey proposed in 
the agreement was that the commencement of the construction of the 
Paddington extension should be postponed until September 30th, 1908. 
The agreement provided that the obligations upon the Underground 
Co. to construct should remain unaffected by the postponement, 


-which enabled the company at any time after September 30th, 


1908, to give notice to the Underground Co. to proceed with the 
work. The agreement also provided that any deficiency in the 
revenue on the debenture interest and 3 per cent. on the preference 
capital should be paid by the Underground Co. until the final com- 
pletion of the Paddington extension, unless they should ultimately 
decide not to proceed with that extension, in which case, of course, 
the obligation upon the Underground Co. to guarantee interest 
and dividend would cease. It rested, however, entirely with them 
to decide whether the extension should be proceeded with or not. 
The Underground Co., by the agreement, guaranteed a divi- 
dend of 3 per cent. per annum on the ordinary shares, as well as 
on the preference shares, but the preference shareholders, although 
they only had a guarantee of 3 per cent., were entitled to 4 per 
cent, if the net profits of the undertaking enabled that dividend to 
be paid. 

Sir ALcERNoN West seconded the motion, and the report was 
adopted. 


The Yorkshire Electric Power Co., Ltd. 


Tun directors’ report for the half-year ended June 30th states that 
the progress of the company has been uniform, and that a satisfactory 
reduction in the working expenses has been effected, whilst the sale 
of electrical energy is approximately double that of the corresponding 
half-year in 1906. During the past half-year agreements have been 
made for connecting up 600 Kw. making a total of 3,122 xw. 
to June 30th last. An important agreement bas been made with 
Electrical Distribution of Yorkshire, Ltd., to take a bulk supply of 
energy in all districts for which the Distribution Co. shall hold 
electric lighting provisional orders within the area of the Power 
Co. A supply is already being given to the company in the urban 
d that a supply will be given 
in other districts at an early date. An agreement for a short 
period has also been made to utilise the staff of the Power Co. to 


_ and develop the Distribution Co., which will assist in 
pi 


y building up an increasing demand upon the Power Co. for . 


. Oil, water and engine room stores . . 


electrical energy. The directors commend to all shareholders an 
investment in the~ Distribution-Co., which they. believe will at an 
early date be profitable in itself and of great assistance to the 
business of the Power Co. . Sir Richard Mottram, J.P., has, acting 
under medical advice, retired from the position on the board 
which he has held from the formation of the company. “‘ Follow- 
ing the course approved by the shareholders at the half-yearly 
meeting in September last, and in order to avoid what the directors 
consider an unnecessary expense, the usual forms of proxy have not 
been issued, nor will full printed reports of the meeting in October 
be sent to the shareholders.” The main items in the revenue 
_account are as follows :— 


To ere and distribution expenses— 


al and coal handling 


Proportion of salaries of engineers and officers, shift 


Maintenance and repairs, cost of work done for con- 
sumers, and sun expenses . 1,284 
£3,854 
+» Management and general expenses 1,250 
£5,104 

By receipts— 

Sale of energy .. 


Rentals of meters and other ‘apparatus (s 


Work done for consume 1,174 
Sundry receipts .. ee 30 

£4,701 

» balance carried to net revenue account .. ae ahs 403 
£5,104 


Mersey Railway Co. 


Mr. Fatconer presided last Friday at the half-yearly meeting, 
held at Worcester House, E.C., and in moving the adoption of 
the report (see ExzctricaL Ruvirw, August 30th, p. 353), he’ said 
that the progress of the traffic had again been well maintained. 
There was a substantial increase in all classes of traffic. Compared 
with the last half-year of steam working, the figures were as 
follows:— 
Season 

Half-year ended December, 1902 (steam) 3,357,000 £2,646 £29,470 
June, 1907 (electric) .. 6,686,000 £6,194 £49,892 

Inc. 99% Inc. 134%  Ine.69% 


These figures showed that the increased facilities were being 
appreciated, and were having an effect. The improved results were 
entirely due to the excellence of the train service. What was 
more important even than the increased traffic was the fact that 
the districts served on the Cheshire side were developing. They 
had. in Birkenhead and neighbourhood, and in the Wirral district, 
a very fine residential district within a few minutes of a great 
centre like Liverpool, which, thanks to the River Mersey, was 
quite removed from the smoke of the large town, and all that 
was required to induce the people of Liverpool more and more to 
reside in the Wirral district was that they might have convenient 
and comfortable means of travelling to and from their work in 
Liverpool. At Birkenhead and around there was a consider- 
able area that was not adequately served by the tramway 
service of the Corporation, and that was just the area 
that this company most desired to develop. The House of Lords, 
in reversing the judgment of the Court of Appeal, had decided that 
the company were not entitled to run ‘buses as part of their 
business. That judgment was final so far as the powers of the 
company were concerned, but at the same time it was perfectly 
obvious that an important public necessity for a community seeking 
residence in a healthy and attractive district, could not be per- 
manently denied, whatever effect it might have upon the tramways 
and ferries of the Birkenhead Corporation. The interests of the 
public were, after all, paramount in those matters, and he did not 
doubt that sooner or later, if the Corporations themselves did not 
see that the interests of the community were greater than the 
interest of a tramway, powers would be obtained, and the people 
would receive the service they desired. The costs of working for 
the half-year were practically the same as before, and did not call 
for comment. 
The report was adopted. 


” ” 


Newcastle and District Electric Lighting Co., Ltd. 
—The directors announce the payment of-an interim dividend of 
2 per cent. 


Canadian General Electric Co. Ltd.—The directors 
have declared the usual quarterly dividend of 24 per cent. 


Chelsea Electricity Supply 'Co., Ltd,—The directcrs 
have declared an interim dividend on the ordinary shares for the 
half-year to June 30th, 1907, at the rate of 4 per cent. per annum, 
payable on September 16th. 


® Belgium, — The balance-sheet. of the Société de la 
Fabrique Belge de Crayons Electriques, of: Li¢ge, for the last 
financial year, shows a loss of ‘£3,429. 
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MARKET QUOTATIONS, 


Wednesday, September 4th, 


Latest 
CHEMICALS, &c. Price, 
ee ee owt, ee 
a Nitric .. ee oe ee per cwt, 22). oe 
a Sal .. percwt. le 
powder ee perton £5 10 
es per ton £16 £line. 
Copper oo ee per ton £50 £2 dea 
a Nitrate so co perton £84 
‘ » White Sugar.. perton £85 
Peroxide .. per ton £82 
: Methylated Spirit . per gal, 2/6 we 
a Potassium Bichromate, in casks per lb. oa ws 
a Potash, Caustic (75/80 %) per.ton 
a, Chlorate .. per lb, 88d. 
a sium Cyani oo. ce perlb, 
a Bhellac oe percwt, ae 
a Sulphate of Magnesia ee perton. £4 10 ME 
a Sulphur, Sublimed Flowers per ton £6 10 
a » Recovered ee perton £5 10 
a per ton £5 
a Soda, Caustic (white 70% «. perton £10 15 oe 
a Chlorate oe ee per lb. 8gd, 
@, stals per ton £8 6 
a Sodium Bichromate, casks . per lb, 8d. 
METALS, &c. 
b Bheet, in ton lots «» perton £163 as 
p Babbitt’s metal ry per ton #56 to £172 dec. 
2 to 12") basis per lb. 
80. ee ee rib. Inc, 
Wire, esis 9a ine. 
¢ Copper Tubes (brazed) .. .. perlb. 1/08 . ine. 
ow dra: «» per lb. 3d. ince 
g Copper Bars (best e. perton £9 dec 
g Copper Sheet ee oe e+ perton £96 £9 dec. 
g Rod ee ee ee ee £9 dec. 
(Blectrolytic ee per ee 
Sheets .. per ton 298 £2 inc. 
e ee per ton £91 
e H.C, Wire per Ib, 103d. ee 
Ebonite ee ee ee per Ib. 
f eet ee ee oe per lb, B/- 
German Silver Wire eo ‘Ib, 
h Gutta-percha, fine eo ‘Ib, 5/6 to 6:6 
h India-rubber, Parafine .. .. per lb. 4/6 to 4/7 dec, 
i Iron, Charccal Sheets per ton £18 e 
i Pig (Cleveland warrants) per ton 1/43 dec. 
ee oe per ee 
Wire galvanised No. 8 per ton 
g Wend, English Ingot perton | ine 
ee £20 10 ine, 
m Manganin Wire No. 28 oe ee pér Ib. 8/- ee 
g Mi ee ee ee « per le £6 16 to £7 ee 
d@ Mica (in original cases) small... per lb. 6d. to 1j- 
p Phosphor Bronse, plain per Ib. to 1/4 dec. 
Pp per lb, dec. 
Pp Ty o strip & sheet per lb. 1/5 to dec. 
© Platinum oo POF OF, 110/- 
¢ Silicium Bronse Wire per b. or 
Bioel, Magnet, noo'd’g todesc'p'a per ton 
” in bars £15 to ee 
g Tin, Block (English) ., .. perton 10/- dee. 
n eo es per lb, 2/2 1d. dec. 
“White Ant’ brand .. .. perton #45 to £70 £10 dec. 
Zino, Sh’t (Vieille Montagne bnd,) per ton £28 
Quotations supplied by:— 
a G. Boor & Coa. hk Edward Till & Co, 
5 The British Aluminium Co.,Ltd, { Bolling & Lowe. 
e Thos. Bolton & Sons, Ltd, k Morris Ashby, Ltd, 
a Wi & Sons, m W. T. Glover & Oo,, Ltd, 
India-Ru r, Teleg. o ohnson, Matthey Led, 
g James 


United Electric Car Co., Ltd.—For the year ended 
June 30th the directors have declared a dividend of 5 per cent. on 
the ordinary shares, less income-tax, carrying £2,000 to general 
reserve fund, writing off £6,106 for depreciation (including reserve), 


and carrying forward £5,095. 


Prospectus.—Sambas Rubber and Gutta-Percha Co., 
Ltd.—This company has been before the public this week offering 
for subscription an issue of £55,000 (£1 shares). The company is to 

acquire and work concessions in Sambas (Dutch West Borneo), n 
held by the Cultuure en Handel Maatschappij Siloewas 
8 are paym 
consideration. 


Similar fraction. 


£116,368 44 per cent. debenture stock, and hag 


STOCKS AND SHARES, 


Tuesday Afternoon, 


Ox of the chief ingredients for imparting stability to prices the 
Stock Exchange still lacks—public demand. The investor is doing 
more, certainly, and putting money into the domestic securities 
with greater freedom. But his buying is cnly noteworthy by 
contrast with the long period during which he has regarded with 
indifference such stocks as Home Rails and other British issues, 
The amount of public demand is yet too slight for it to make 
markets really strong; that they are better at all, however, and 
from whatever cause, is something that calls again for the gratitude 
which has been defined as a lively sense of favours to come. 

. Changes on the week are slight and without much significance. 
A fair amount of business is being done in telegraph descriptions, 
but’eiectric lighting shares are still idle. 

In the reawakened interest which has rattled the dry sleepers of 
the Home Railway market, City and South London Ordinaty Stock 
has been included by reason of the yield to be obtained, and the 
prospect of an early increase in the dividend. Two points rise has 
lifted the price to 47, which is, of course, ex dividend. Central 
Londons fail to move, and are what the Stock Exchange terms a 
sticky market. Better prices are quoted for Metropolitans and 
Districts at 40 and 12} respectively. The hope that the former 
company has at last turned the corner is inducing speculative 
investment in the Ordinary Stock. Districts are being bought upon 


the vigorous policy of retrenchment of expenditure. It is now pro- 


posed to reduce the staff by sealing up the middle doors of carriages 


and cutting down the number of attendants upon each train by the ~ 


adoption of doors that can be operated by the passengers and 
platform porters. 

Buenos Ayres and Belgrano proprietors have been pleasantly 
surprised to learn that their share in the general distribution, 
shortly to be made, will come to more than was at first expected. 
Consequently the price rose ;5, to 4,%;, which, allowing for dividends 
to come, represents with rough accuracy the figure at which share- 
holders will eventually be paid off. Anglo-Argentine Ordinary 
rallied j;, after their continuous decline, but the Preference lost a 
British Electric Traction Preference are a further 
2s. 6d. lower at 68. The return on the money at this price comes 
to little short of 10 per cent. so long as payment of the full dividend 
is maintained, 

Electricity Supply prices show Brompton and Kensington Ordin- 
ary to be down 4, and the Preference 1, both to 7?. Metropolitan 
Ordinary continue falling, and the price has crumbled to 54. The 
one advance is credited to Charing Cross Ordinary, which are up 4 
to 33. Dividend marking accounts for =}; decline in South Metro- 
politan Preference, while the deduction of the 3s. dividend from 
London Electric Preference has not been accompanied by any 
alteration in the nominal price of 4. 

The advance in the price of coal is giving rise to much uneasiness 
in the Stock Exchange, in regard to all the companies that consume 
coal in any bulk. Gas consumers are rearranging their scales, and 
the railways can scarcely escape being severe sufferers. It is a 
factor that cuts both ways in the case of electricity supply under- 
takings, but the benefits to the latter should outweigh the dis- 
advantages that must accrue from the advance in the price of coal. 

Telegraph Stocks, while attracting a fair amount of business, 
has not altered much in price. The Anglo-American group happens 
to be higher this week, thanks to the recovery in the Yankee 
market. Cuba Telegraphs were lowered 10s. to 7; West India and 
Panama Second Preference shed their 5s. gain of last week. The 
improvement in prior charge stocks of the eastern division is still 
in evidence, Eastern Telegraph Preference hardening a fraction ; 
Globe Telegraphs, however, are less firm, and the Ordinary and 
Preference alike have been marked down. 

With 24 per cent. off for interest, Anglo-Portuguese Telephone 
Debenture Stock looks a good investment at 1004 or thereabouts. 
National Telephone prices are motionless. Mysterious hints are in 
circulation about a new Marconi development which is to startle 
the world and boom the price of the shares. We seem to have 
recollections of very similar hints upon former occasions. 

The manufacturing list is so quiet as to call for no comment. 


Steck Exchange Notice.—The Committee has ap- 
pointed Wednesday, September 18th, as a special settling day in 
United River Plate Telephone Co., Ltd.—£183,632 44 per cent. 
debenture stock; and provisional "certificates (partly — for 


to be quoted in the Official List. 
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SHARE LIST OF ELECTRICAL COMPANIES, 
TELEGRAPH AND TELEPHONE COMPANIES. 
Business done | ,. 
Dividends for the last | losing week ended | Rise +/| Present 
NAME, {our Quotations Sept. 3rd Yiela@ 
Jones. Aug. 27th. 1007. | Fall —| per cent 
1904. | 1905. | 1906. Lowest. 2s. da 
Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 Nil| Nil | Nil] .. 3— 3% — % 4 Nil 
- Do. do. 5 % Debs., Nos. 1 to 1,250 Red. Nil | Nil oa oe 85 — 88 — 88 os 518 8 
Anglo-American Telegraph .. 61s. | 2 84% | — 68 — 68 630 
Do. do. do. 6% Pref. A 6 % | 58% | 6% | 6% | 105 —106 at 105, ; 5 12 11 
Do. do. do. Deferred 2s. | Ni 12% 17% 911 9 
Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red. a . 18 5 % | 101 —104 102 xd as 418 0 
Chili Telephone, Nos. 1 to 44,000 q 8% 18 8% 6§— xd 610 4 
Commercial Cable Stlng. 500 year 4 % Deb. Sk. Red. 4 4%14%/14% — 94 94 92} Oy 451 
Cuba Telegraph .. 0%15% 5% 7— 8 7 | 618 4 
Do. 10 % Pref. ee ee 10 % |10 1 — 148 619 
Direct Spanish Telegraph, Ord. 4 4%14%)4 33— 686 
Do. do. 10 % |10 % |10 % |10 % 9 — 65 8 
Do. do. 44 % Debs. 48% % | 44% | 44% | 98 —101 xd 01 818 2 
7101} Direct United States Cable... 3% % | 44% | 48% a 158 674 
Direct W. India Cable, 44 % Reg. Deb., 1 to 1,200, R. 44% | 4 i 44% | 44% | 994—101 1014 ms ia 488 
Eastern Telegraph, Ord. Stock. . 7 7 71% |7% | 182 —187 —137 1324 522 
Do. 3 | 84% | 34% — 88 883 +4 | 819 7 
Do. 4% Mort. Deb. Stock. Red. .. 4 4% 14:% | 4 % | 1038 —105 105 108 ‘a 819 1 
Eastern Extension, Australasia, and China Tele. 7 7 1% 17%} 123— 133 13} 123 5 5 8 
Do. 4 % Deb. Stock .. 4 4 4% 14% | 102 —104 104 ee 8 16 11 
East &8. Afric. Tel., 4 % Mt. Db., 1 to 8,900, red. 1909 4 4% 14%} 4 1 1004 819 7 
Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 4%14%14%/4 319 7 
Globe Telegraph and Trust... 5A% | | 54% | 5H ll “a 624 
Do. do. 6 % Pref... 6%16%16%16%]. 184— 14 133-1 133 466 
15 % % | 24% |20 % — 36 34 — 36 511-1 
ax an rmudas Cable, st Mort. ) |: a 
bs., within Nos. 1'to 1,200, ed. | 44% | 44% | 44% | 44% | 
Indo-European Telegraph 10 % 18 % |18 % 118 % | 56 — 58 56 612 1 
Mackay Companies Common .. 66 — 68 6 211 
Do. do. 4% Cum. Pref. | 4 4 4 67 — 69 we 51511 
Marconi’s Wireless Telegraph .. Nil | Ni Ni Nil 
Monte Video Telephone Co., Ltd. Ord. .. — 1 4141 
86,492 Do. do. lo. 5% Pref. 5%15%15 1 5600 
2,225,000 | National Pref. Stock Fo 6% 16 6%/|6 106 —108 leet 611 1 
2,225,000 Do. 0. Def. Stock oe 5 & 5 5 % | 5B i06 —107 413 6 
15,000 | Do. do. 6 % Cum. Ist. Pref. a 6 6 6%16%}] 1L— 18 Pe 412 4 
15,000} Do. . do. 6% Cum. 2nd Pref. .. 6% | 6 6%|5 10 — 12 434 
250,000 Do do. 5 % Non-cum. 3rd P., 1 to 250,000 5.% 15 5%15 5j— 54 re 41011 
2,000,000 | Do. do. ° 3% % Deb. Stock Red. a 84% | 85% | 84% | 34 — 98 964 8138 
1,689,598 | Do. do. _4% Deb; Stock Red... .. 4%14%14%] 4 101 —108 818 1 
179,313 | Oriental Telep. and Elec. 1 to 171,504, fully paid .. 64% | 64% | 7% | 7 6 110 
50,000 Do. do. do. 6% Cum. Pref... 6%16% 16%) 6 1 41 5 
100,000 Do. do. do. 4% Red. Deb. Stock .. -- 14% 14%] 91 — 94 451 
100,000 | Pacific & European Tel., 4% Guar. Debs., 1 to 1,000 4%14%14%|4%] 97 —100 400 
60,000 | Telephone Co, of Egypt, 44 % Deb. Red. oe «. | 48% ae 98 —101 : 49t 
8,167 | Submarine Cables Trust .. 6%16%16%/|6 127 —180 412 4 
80,000 | United River Plate Telephone .. 8%18%18%18% 610 4 
40,000 Do. 5% Cum. Pref., Nos. 1 to 40,000 5§%15%15%]5 6— 5 41011 
15,60°l| West African Telegraph, Shares 4% | 44% | 4%] 4 10 — 1 816 2 
80,008 | W. Coast of America, 1 to 30,000 & 58,001 to 53,008 Nil | Nil | Nil | 23 os 3812 9 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel: 4%)4 e 4%14 97 —100 = 400 
207,930 | Western Telegraph, Ltd., Nos. 1 to 207,930. . q 138 — 134 13 38 
800,000 Do. do. 4% Deb. Stock Red. 4%/4 we 4 4 % | 100 —108 a 817 8 
88,821 | West India and Panama Telegraph .. és Nil il} Nil | Nil — te m Nil 
84,563 Do. do. 6% Cum. Ist Pref. 7%H6%15%18% 10 5 9 
4,669 Do. do. 6% Cum. 2nd Pref... .. Nil} Nil! Nil} Nil 6: Nil 
80,0007 Do. do. 5% Debs., Nos. 1 to 1,800 5%15%15%15%] 99 —102 418 0 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
Anglo-Argentine Trams, Nos. 260,008 to 510,007, ae 
Do. Permanent, 6 % Deb. Stock, 1888 | 100 |6%/|6 & 6 % | 6 181 —184 ee e 497 
Auckland E. ‘Trams, 5 % 1st Mort. Deb. Stock .. | 100 5§%15 §%|5 102 —105 se 415 8 
Babcock & Wilcox, 1 to 530,000. . Py 4% «a 1 rig 20 20 20 4 os 5 090 
Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 6 6 6 6 1 1 nae 8 18 10 
British Aluminium, Ord., 2,001 to 40,000 .. 5 7 7 4 5k 613 4 
Do. do. 7% Cum. Pref. .. 5 Nil | 7 7 5 — 678 
000 Do. do. “A”"6%Cum. Pref... .. 5 Nil |}6% 16% | 6% oe 614 38 
000 Do. do. 4% Funding Certs. .. 5 4 4 oo 414 1 
258,000 | Do. do. 5% 1st Mort. Deb. Stock Red. 5 5. 100 —103 417 1 
800,000 Do. do. % Loch Leven Debs. | 611 1 
400,000 | British Columbia E. Rail Def. Ord. Stock .. 6% 6 6 6 410 11 
300,000 De. 5 % Pref. Ord. Stock aa we 5 a 5 5 5 110 —114 ; 112 479 
300,000 | Do. 5% Cum. Perp. Pref. Stock ..  .. 5 5%15 $ 5 108 —106 414 4 
238,000 Do. % 1st Mort. Debs., 1 to 6,250 .. 44 4 100 —1038 475 
220,000 Do. Vancouver Power Debs., 1 to 2,200 44 % | 4 100 —102 100 488 
133,301 | British Electric Tractiom 6 il 2% 42/6 Nil 
161,487 | Do. do. 6% Cum, Pref. 6 6% | 6 6 7 8147 
,448,653 | - Do. do. 5% Perp. Deb. Stock .. 5% 1 5 100—108 417 1 
410,178 | Do. do. % 2nd Deb, Stock Red. 4h 78 — 81 611 1 
100,000 | British Insulated and Helsby Cables , aA 8% |18%/8 10 a 6 17 11 
100,000 De. do. 6 % Cum. Pref. 6% 418 0 
500,000 | - Do. do. 44% 1st Mort. Deb. Red. .. ae #2 a2 101 —104 467 
400,000 |; 275,001 to 775,000 6%| Nil} Nil}... Nil 
Do. 4 Mort. Deb. Stock .. 1% 4%| 59 — 64 59 — 64 6 0 
"6% Guim, Pret. wil | Nil} 16 wo | Nil 
Brush Electrical Engineering, i i 
Do. do. Non-cum, 6 % Pref. .. aa 6% Nil Nil 
Do. do. % Perp. Deb. Stoc ae 4h 88 — 91 — 89 xd 41811 
Do. do. % Perp. 2nd Deb. Stock... % 44% Tl — 14 64°32 
Buenos Ayres & Belgrano, 1 to 100,000 - .. be 3%14%13%)|8 4 4 4% 86/3 88 7 
Do. do. “A”6% Cum, Pref., 1 to 40,000 6% 6% |6%|6 4 5M 3 
Do. do. “B”"do.,1to 27,500 .. 6 6 — 5M 8 
Do. do. 5% Deb. Stock .. 5 5 5 105 —115 105 —115 461 
Calcutta Trams, 1 to 187, ak 
Do. 5% Cum. Pref., Nos. 1 to 29,390. . EB 5g 41011 
Do. % Ist Deb. Stock..  .. 43% 102 —106 102 —106 441 
Callender’s Cable Construction shares 1% 15 % |15 1 I 700 
Do. do. 5%Cum. Pref. .. 5% 15 5% 5: 4 611 
Do. do. 44% 1st Mort. Deb. Stock Red. 44% 1 107; 1055—107 
Cape E Trams., 1 to 491,222 .. 10 % | 5 il — Nil 
Castner-Kellner Alkali, 1 t0 450,000... 4 6 1 1 1 6 11 
City and South London Railway 4% 23 44 — 46 46 — 48 474 +2 48 7 
900 of £100, and 901 to 11,000 of £50 Red. 5% | +1.) 620 
.. * Unless otherwise stated, all shares are fully paid. { A period of nine months. t From Manchester Share List. 


(Comtimued om next pade.) 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


: ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 
Diesen k Closin; Closin; Business done | Rise +/ Present 
¥ NAME. ow Dividends for the Quotations Quotations week ended or Yield 
Issue. Share. last four years. ‘Aug. 27th. | Sept. Srd. | Sept. 3rd, 1907. | Fall — | per cent. 
* | 1908. | 1904. | 1905. | 1906. Highest Lowest. -d, 

260,000 | Dick, Kerr & Co., 1 to 260,000 .. 1 10% 1g— 

805,000 Do. do. 6 % Cum. Pref., 1 to 305,000 .. 1 6 6 re 

294,150 Do. do. 44% Deb. Stock .. if, | 100 44% | 4a 44% 
60,000 | Dublin United Trams. (1896), 1 to 60,000... 10 6% | 6% | 123— 13 
59,987 Do. . 6% Pref. between 1 and 60,000; 10 | 6 6% 16 6% | 123-1 
99,261 | Edison & Swan Utd., “A” shs., £3 pd., 1 to 99,26: 5 at a 1 1 + eh 
17,139 Do. “A” shares, 0L—017,189 5 N 44% | 

819,475 Do. : 4% Deb. Stock Red. .. -. | 100 4%/4 4% $2 83 — 85 - B88 
72,220 Do. 5% 2nd Deb. Stock Prov. Certs. all pd. | 100 5% 15% 15%) 5% 89 — 92 Nil 

112,100 | Electric Contruction, 1 to 112,100... 2 d & Nil | Nil | Nil 
81,390 Do. do. 7% Cum. Pref., 1 to 31,890... 2 7 1%17%| Nil — od .- 517 8 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. 10 4%15%15%/6 — 

200,000 Do. do 4% Mort Deb... | Stock 14% 14% 14%] 4 92 — 95 
78,000 | Gt. N. & City Rail. Pref. Ord. “A” 4%, 1 to 78,000} 10 8% 2 9 

150,000 Do. do. R Mort. Deb. Stock | Stock | 44% ae % 1°54—107; 1054 oe ‘ ; : 
50,000 | India-Rubber, Gutta-percha elegraph Works. . 10 10% | 5 % | 10% |10 144— ee ee . aA 
37,500 |+Liverpool Overhead Railway, Ord. .. 10 12% | 14% | Nil | N 1 
10,000 |+ do. Pref., fully paid .. 10 5%15%15%156 1— 8 > +3 oar 

125,000 Do. do. 5 % Cum. Pref., 1 to 125,000 10 5%15%15%15 xd 
1,331,000 Do. _ do. 4% 1st Mort. Deb. Stock .. | 100 4%|4%14 i? 4 84 — 88 3 = Nil 

314,016 | Metropolitan Electric Trams., Defd.. . 1 Nil | Nil | N N + 

500,000 Do. do. 5% Cum. Pref. .. 1 5% 15% 15% | 5 

350,000 Do. do. 44% Deb. Stock Red. | 100 ». | 48% | 44% | 44% | 94 —97 xa ; sou 
80,000 | Peebles (B.) & Co., 6% Cum. Pref., 20,001 to 50,000 5 -- 16%16%|6 34— 4 ‘ ba 

245,500 | Potteriés E. Tre. .. 1 5%15% 14% 14 613 

37,350 | Telegraph Construction and Maintenance .. 12 % |15 15 % |15 81 — 83 82 314 

150,0002 Ded. Bads., 1 to 1,500 Red., 1909 | 100 4%14 4%|4 994—1024 sé 

599,200 | Undergd. E. R., Lon., 5 % Profit Shar. 8. Nts... 5% 55.— 58 81 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 5 3 & il} Nil] .. : ri 27/6 ei 
66,666 Do. 6% C.P., 30,001 to 80,000 & 125,001 to 141,666 5 6 Nil| Nil] .. — 4 Ss Ni 

246,574 Do. 4% 1st Mort. Deb. Stock | 100 1 4%14%14%14%] 16 — 80 5 0 

ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L.& P,.1t014,000 | 5% | 549 
70,000 Do. do. 44 % Ist. deb. stock .. | 100 | 44% ae ae 98 —100 98 —100 410 0 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 110 % [10 % |10 % | 1 
10,202 Do. do. 7% Cum. Pref. 5 7 71%|17%|7 é ~ 

336,876 | Centra] Electric Supply 4% Guar. Deb. Stock ..| 100 4 4%14%|4 99 —102 99 —102 de 
80,000 | Charing Cross and Strand Electricity Supply _... 5 5% | 5 4 ee +h 6 5 0 
80,000 Do. do. do. 4 Cum. Pref. 5 4 80/- 
80,000 Do. “City Undertaking 44 % Cum. Prf. 5 % % — 8 600 

= 427,400 Do. do. 4% Deb. Stock Red. -- | 100 4 4%14%/|4 95 — 98 95 — 98 ee > 4 ne 
49,486 | Chelsea Electricity Supply, Ord. 5 ie 6%|6 83— 43 a 

175,0001) 0. _ 46 % Deb. Stock Red. .. | Stock 43% | 44 101 —104 101 — 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,595 10 5% |6 6 6 9 — 10 9— 10 
40,000 Do. 6 % Cum. Pref., 1 to 40,000... ..| 10 |6%|6 6 6 193— 112 103— 113 2 3 

4°0,0001 Do. 5% Db. Stk., Serip. (iss. at 115) all pd. 5 121 —124 121 —124 

800,000 | Do. 44 % 2nd. Db. Stk., Prov. Crts., allpd. | 100 44% | 4496 | 43 96 — 99 96 — 99 99 974 41011 

40,000 | County of London Electric Lighting, Ord. 1—40,000 | 10 | 4% | 44% 1/5%15 71— 8 7— 8 6 5 0 

400,000 Do. do. ond. Debs Stock | Stock ae ae 4 — 97 94 — 97 953 412 9 

80,000 | Edmundson’s Electric Ord. Shares .. 5 1% Nil 1 1 ee ll 0 06 
~ 80,000}°° = Do. do. Cum. Pref. .. 5 16%/6%/6%/8% 2 1j— 2 0 

350,000 Do. do. 44 % 1st Mort. Deb. Stk. | 100. ae 16 — 81 16 — 81 611 1 
10,000 | "Folkestone,1to10,000 .. 5 % | 54% | 54% 524 
10,000 Do. 5% Cum. Pref.,1to 10,000 .. 5 15%15 5 — § — 41011 

“90,000 Do. 44 % 1st Deb. Stock | 100 ae 44% | $6 — 99 96 — 99 41011 
18,000 | ‘Hove,1t018000 .. .. 9% |9 vs 643 
21,000 | Kensington and Knightsbridge Electric Ord. ne 5 1 12 10 % |10 s% 4 > | 8 1 
90,000 Do. 0. do. 4% Deben. Stk. | Stock | 4% 91 — 97 94 — 97 26 

874,395 Do. do. 4% 1st Mort. Deb. Stk. Red. | Stock | 4% | 4 g 4% wis 92 — 95 90 — 93 90 ae —2 416 9 

200,000 | Metropolitan Electric Supply, 1 to 100,000 .. 5 2 10 10% | 8 64 6— 6 5 Ps — 3 613 4 
76,121 Do. 44 % Cum. Pref. 1—71,106 5 | 4 % | 44% 54 53 4659 

220,0007 Do. 44 % 1st Mort. Deben. Stock se 1% | 45% % 103 —107 103 —107 1053 105 es 441 

250,0001 ey % Mort. Deben. Stock Redem. | Stock % % % 87 — 92 87 — 92 Le me on 816 1 

250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. | 100 © % | 45% % 95 — £8 95 — 98 ‘ ‘ se 411 10 

10,852 | Notting Hill Electric Lighting .. 10 6%17% — 12 6 5 0 
40,000 St. James’ and Pall Mall Electric Light, Ord... |. 5 {144% [148% |124% |10 a 514 3 
20,000 Do. do. 7% Pref. 20,081 to 40,080 5 7 7 7 q — . t: 41411 

150,0007 _ Do. do. 34 % Deb. Stock Red. .. | 100 | 84% | 88% /| 8 86 — 91 — 91 8 16 11 
12,000 | Smithfield Markets Electric Supply, Ord. .. 5 4 4 4 1h Nil 
50,000 Do. do, do. cas Stock | 4 4 4 4 — 7 — 6 0 0 
65,000 | South London Electrici! Supply, 5 |8%/4 4 8 2— 4 2— 6 00 

120,000 | ‘South Elec, Lt. & Power, N Nil |-24% | &— 868 

117,968 Do. do. 1% Pref. .. 1 q q 1 145 1 

,000 Do. do. 44 % 1st Deb. Stk. | 100 | 44% | 43 44% | 44 100 —103 100 — 
80,000 | Urban Electric Supply, Ord. .. 5 15%15 5 2% 0 
5C,000 Do. do. 5% Cum. Pref. 5 15% 15 %15 5 2— 8 2— 8 8 6 8 

200,000 >. do. 44% 1st Mort. Db. Stk. Red. | 100 44% | 44 94 — 97 ~ 91 — 97 412 9 

110,000 | Westminster Electric Supply, Ord. .. 5 [14 % [18 84— at 6 6 4 
81,279 > 0. 44 % Cum. Pref. 5 5 — 6— os 4 110 

(Original 5 %—Red. to 44 % from 31st Dec., 1905)- : 
* Unless otherwise stated, all shares are fully paid. * + Quotations on Liverpool Stock Exchange. 
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Fluctuations in August, 1907. 
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A METHOD OF DETERMINING THE 
LEADING DIMENSIONS OF LARGE AND 
HIGH-SPEED CONTINUOUS-CURRENT 

DYNAMOS. 


By H. M. HOBART, M.Inst.C.E, and A. G. ELLIS, 
Assoc.A.I.E.E. 


THE principal considerations which enter into the deter- 
mination of the leading dimensions of continuous-current 
dynamos are the limits of commutation and heating. In 
large and high-speed dynamos, especially for large rated 
outputs associated with high speeds, the commutation pro- 
blem is the most difficult, while that of the losses and 
heating is less important. The heating can well be dealt 
with in large high-speed machines by the employment 
of forced draught. Immediately: connected with these 
limits and the proportions of the leading dimensions are 
the number of poles and the armature strength (expressed 
in ampere-turns per pole). The method described in this 


0a 06 06 10 72 74 
Ay 
Values for 
Fic. 1.—Curve sHowinG THE VaLUE oF. “K” IN THE FoRMULA 
FOR EstTiImaTING THE REacTANCE VOLTAGE— 
FX 10. 


article embodies a general relation between the leading 
dimensions, armature strength, number of poles, rated output 
and speed, and the commutating quality. The latter is 
expressed in terms of the reactance voltage per segment. 

For the purposes of the present investigations the 
reactance voltage is determined by the following short and 
convenient method* :— 

Armature reactance per pole— 

Q= K\AyRF xX 10%. 
where X, = armature gross core length in cms. . 
speed in revolutions per minute. 

F = total number of face conductors. 

K =a co-efficient having an average value of 0'4, 
but decreasing slightly as the ratio \,/r increases, as shown 
in the curve of fig. 1. 

When the machine is loaded with a current of 1 amperes 


the reactance voltage is equal to— 
ax © for multiple-circuit windings, 


and + x Q for two-circuit windings, 


where P = the number of poles. 
“The approximate expression for the reactance voltage R V 
reduces to 
RV =0°8 x 10° PA, R X armature ampere-turns per 
le, or 
v = 0°8 x x total armature ampere-turns. 
In these expressions the mean value of 0°4 has been taken 
for K. If greater exactness is required, the values from the 
curve in fig. 1 should be employed. 


# See Electrician, Vol. 57, p. 6, 1906. 
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The expression is ee" correct for windings with but 
one turn per segment. For windings with two turns per 
segment the result should be multiplied by two. It is, 
however, exclusively to windings having one turn per seg- 
ment that the present considerations relate. It will be 
seen from the formula that the principal factors in the 
reactance voltage are the number of’ poles, armature gross 
core length, angular speed and armature strength. 

It is thus evident that for a given number of poles P, a 
given armature strength, and a given speed k in revolutions 
per minute, we may plot the reactance voltage as a function 
of ,, the gross core jength of armature. : 

Let us apply the formula to the case of six-pole machines 
for a rated speed of 1,000 revolutions per minute. . 

Wehayverp=6, 

R = 1,000, 
and the expression for the reactance voltage becomes 
RV =0°8 x 6 x 1,000 x A, x armature strength x 10-%, 
= 4,800 A, x armature strength x 10-°. 


In fig. 2 we have plotted the reactance voltage against 
the armature gross core length ), for five different values 
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Fic. 2.—Rgactance Curves FoR 6-POLE 1,000-R.P.M. 
DEsiGNs FOR VARIOUS ARMATURE STRENGTBS. 


of the armature strength, viz., 2,000, 4,000, 6,000, 8,000, 
and 10,000 armature ampere-turns per pole.” 

The lowest of these five curves, which represents designs 
with 2,000 armature ampere-turns per pole, is, except toward 
the left-hand end, closely represented by the expression 

Reactance voltage = 0°096 x Ay. 
As a matter of fact, the curves in fig. 2 are plotted with the 
varying values of K corresponding to the curve in fig. 1, 
whereas the numeral 0°096 is based on the mean valne of K, 
namely, 0°4. Hence, for the low value of \,—#.¢., for the 


left-hand ends of the curves of fig. 2, where the ratio of A,/r 


becomes small—the reactance voltage is somewhat higher 
than is given by the formula 


Reactance voltage = 0°096 x Ay. 


In fact, for the limiting (and imaginary) case of a iwachine 
in which the gross core-length’ is equal to zero—i.e., in 
which \, = 0—there is still, for a given armature strength, 
a certain reactance voltage due to the inductance of the end 
connections. This is the reason why the curves in fig. 2, 
instead of approaching zero with decreasing values of \,, cut 


* The curves in fig. 2 are based on po Shier gee values of k 
obtained from fig. 1 and not on the mean value of x. In order to 
obtain the value of \,/7 the further assumption has been made that 
there are 150 armature ampere-turns per cm. of gap periphery. 
The influence of this additional assumption will be discussed at a 


later stage. The assumption is only necessary when, in the formula 


Reactance voltage = K x X F 10-8, 


we wish to employ the precise values of x given by the curve in 
fig. 1. When, for,x, we substitute the mean value of 0°4 we may 
plot fairly correct equivalents of the curves of fig. 2. Before, how- 
ever, we can assign a diameter to each curve as shown in fig. 3, this 
assumption as to the ampere-turns per cm. of periphery must be 
made. The curves plotted from the formula— 

Reactance voltage = K \, R X armature ampere-turns per pole, 
would have differed from those actually given in fig. 2 in that 
they would, if extended, have all passed through zero, whereas the 
curves in fig, 2 cut the axis of ordinates at points appreciably above 
zero. These considerations are more fully set. forth in the 
immediately following paragraphs, and this footnote has been 
inserted merely to save the er from undue concern 


regarding 
‘inconsistencies for which, in the end, he will see the justification, 


the axis of ordinates at points considerably above zero. 
While it has been desirable to recognise this in plotting the 
curve in fig. 2, it is quite needless for the designer unduly to 
burden his mind with the fact, since the reactance voltage 
is not a quantity of such a definite nature as to be 
susceptible to very accurate predetermination. Thus, 
for general purposes, the reactance voltage for a given 
armature strength (in ampere-turns per pole), and for a 
given speed and number of poles, may be taken as directly 
proportional to dy. 

In o:der to plot the curves in fig. 2 on this more exact 
basis, a certain value for the armature ampere-turns per 
centimetre of gap periphery had- to be assumed. The fair 


20 


| 1 y 


Ref a 
> 
b 


Gross Core Length (dg). 


Fig. 3.—Ractance CurvES FOR 6 POLE 1,000-n.P.M. 
_ Dgesians FoR VaRious DIsMBTERS. 


Feactance Voltage 


_ Value of 150 armature ampere-turns per centimetre of gap 


periphery was taken. Thus, for the curve for 2,000 arma- 
ture ampere-turns per pole (6 x 2,000 = 12,000 ampere- 
turns for the entire periphery), the gap diameter is obtained 
as follows :— 

12,000 - 
150 x 


In the same way the gap diameters for the other curves 
are obtained, and from. Se the values of s, the peripheral 
speed in metres per second, and of r, the polar pitch in 
centimetres. 


1,000 wD 
Thus = 2 ~~ = 0°525 x D 


X DP 09-525 x p.* 


= 25:4, 


D= 


and 


These values are brought together in the following table :— 


Ss T 
(Gap (P speed| (P pitch at 
per pole, in centimetres.) ) 
> 40,000 127 67 67 
8,000. 102 53 
6,000 76 40 40 
4,000 51 26 26 
2,000 25 13 13 


To plot any one of the five curves of fig. 2, say the curve 
for 6,000 armature ampere-turns per pole, it has merely 
been necessary to proceed as follows :— 


} 
ry | d,/T K (from fig. 1). 
10 | 40 | 025 0 525 38 
20 40 0 50 0°44 64 
30 40 | 0°75 0°42 91 
40 40. | 100 0°39 113 
50 «40 1:25 038 139 


The other curves are similarly derived. 
It must be understood, however, that. the armature 
ampere-turns per centimetre of periphery is a quantity for 


* For 6-pole 1,000-n.P.m, designs, the value of 7 in centimetres 
happens to be equal to the peripheral in metres per second. 
This would, of course, not be the case other numbers of poles 
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which widely varying values may all lead ‘to good designs. 
Thus, instead of the “fair” value of 150 armature ampere- 
turns per centimetre, 125 or 175, and even more widely 
diverging values, might, in a given case, be employed, the 
magnetic flax being in the one case proportionately greater, 
and in the other case proportionately less.* 
Thus, instead of designating these five curves as corres- 
ponding respectively to 2,000, 4,000, 6,000, 8,000, and 
10,000 armature ampere-turns per pole, it is preferable to 
designate them as a, b, c, d, e. It will be more con- 
venient on the di to denote the lines for armature 
strengths of 2,000, 4,000, 6,000, 8,000, and 10,000 ampere- 
turns’ per pole, a, b, c, d, and e¢ respectively. In the 
present investigation we are exclusively concerned with 
machines of rather large rated outputs, these rated outputs 
rarely lying outside of the limits of 250 Kw. as a minimum 
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Fic. 4.—Curves sHowine SvuITaBLE ARMATURE AMPERE-TURNS 


PER OM. OF PERIPHERY FOR CONTINUOUS-CURRENT MACHINES 


For 500 


and 1,000 Kw. a8 a maximum. For this range of rated 
outputs, a loading of 150 ampere-turns per centimetre of 
gap periphery is a sufficiently representative value for our 
purpose. On the basis of this value, and for a design with 
a given number of poles, a definite diameter is associated 


TABLE I.—Vatugs oF 7 FOR VARIOUS CURVES IN Fics. 3 anv 7, 
AND FOR VARIOUS VALUES OF ARMATURE AMPERE-TURNS PER 
CENTIMETRE OF PERIPHERY AT AIR-GAP. 


Amp.-‘urns Value of T for curves. 

of 

a b d e 

60:0 80°0 100°0 
110 182 36°4 54°5 728 910 
120 167 33°4 50°0 66:7 83 3 
130 15°4 30 8 461 61°5 769 
140 143 28°6 42°8 57°2 71°5 
150 133 26°6 400 53 3 66°7 
160 125 250 37°5 50°0 62°5 
170 118 23 6 353 47°0 58°8 
180 1L1 22:2 33°3 44°4 55 5 
190 105 210 31°6 421 526 
200 100 20°0 300 400 50°0 
TXPXR 
p=" * s,= 7) 


with each armature strength. Thus, for six-pole designs 
with 150 armature ampere-turns per centimetre of ga 
periphery, curves a to ¢ have the values for r and D, whic 
are written against them in fig. 3. If, furthermore, the 
designs are all for a rated speed of 1,000 r.p.m., é.¢., if we 


have 
R= 1,000, 


* The values of the armature ampere-turns per centimetre of gap 
gradually from very small values in machines 
of small ity or size, up to well on toward 200 in very large 
machines, and would often be higher still for low-voltage machines 
of large rated capacity. (See fig. 4.) 


then values for sq, the peripheral speed of the armature, 
may also be written against the curves, as has been done in 
fig. 3. 

- In the interests of arriving at a method of continuous- 
current dynamo design, which shall permit of obtaining a 
broad and well-balanced understanding of the influence of 
the most important factors, it is not only justifiable but 
essential to make assumptions such as this of 150 ampere- 
turns per centimetre of gap periphery, notwithstanding a full 
realisation of the fact that widely-diverging values of this 
quantity must often be substituted in the process of working 
out individual designs. In certain instances a reference to 
Table I, showing values of + corresponding to curves « 
to e for other armature loadings than 150 ampere-turns 
per centimetre of gap periphery, is convenient. In the 
actual detailed designing of particular machines it is often 
useful, for the purposes of preliminary assumptions, to consult 
the curves of fig. 4, in which fair representative values of 
the armature ampere-turns per .centimetre of periphery for 
500-volt machines are plotted as a function of the rated 
output in kilowatts. 

The curves of fig. 4 enable us readily to correct the 
reactance voltage values as taken direct from the curves. 
Thus, for the case of a design employing only 100 ampere- 
turns per centimetre of gap periphery, the reactance voltage 
for a given pair of values of » and Ag will be only 


100 .. ordinates to curves in figs. 2 and 3. 


150 
(To be continued.) 


REVIEWS. 


Electricity in Mining. By Sypney F. Waker. London 
- and New York: Harper & Brothers. Price 9s. net. 


A few years ago the number of works on mining matters, 
in the shape of either text-books or practical treatises, could 
easily be counted on the fingers of one hand. Since the 
advent of electricity, however, commonplace mining has 
been raised to the status of a profession, arid the position of 
“colliery electrician” is becoming quite a respectable 
appointment ; and a number of works have been published 
on mining matters, that now before us being the latest on the 
electrical branch, if one may so call it, to be placed before 
the mining public. We are told in the preface that “the 
author has been engaged for the last thirty years in the 
practical application of electricity to mining work. . . . He 
claims to have had a very large share in making the position 
held by electricity in mining work at the present time ; and 
in the following pages he has endeavoured to give mining 
engineers, mine managers, and all interested in mining 
work, or who have to do with mines, the full benefit of the 
experience acquired, often very painfully, during the last 
thirty years. He has endeavoured to give as full particulars 
and to explain the working as fully as possible of the very 
latest up-to-date apparatus employed both in this country, 
in America, and on the Continent,” &c. 

A search through the work, however, hardly induces the 
reader to confirm the opinion of the author, as practically 
every branch of mechanical and electrical engineering is 
dealt with, but in such a meagre way as to be of little use, 
except, perhaps, as an “inquire within. upon everything,” 


’ with the usual result that the very thing the reader is in 


search of has been omitted, and certainly one fails to find 
the “‘ benefit” from the painfully-acquired experience. The 
work is divided into seven chapters, illustrated with 163 
illustrations and 22 plates, mainly taken, with the exception 
of a few simple diagrams, from makers’ catalogues. We 
should not object to this so much were it not evident from 


. the lack of practical comment that much of the matter is 


taken from the same source. Chapter I starts off with 
a note on “ What electricity is,” which is of no use 
to the practical man, for the simple reason that without 
some theoretical knowledge he cannot follow the author ; 
and it is alike useless to the scientist, as he probably knows 
a great deal more than is given. Definitions, units, &c., 
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explanations dealing with the electric circuit, alternating 
and continuous currents, electrostatic induction, capacity of 
cables, electromagnetic induction and electrolysis are then 
crowded into the space of about 14 pages. Chapter II 
deals with mining signals and telephones, the simple arrange- 
ments being illustrated with diagrams, while the more com- 
plicated ones are not, und no one except a practical 
electrician can follow what is said on telephony. In speaking 
of sources of current for mining signals, the author suggests 
the small “ motor-generator” as something new, probably 
not being aware that this system has been in use for years. 
The next chapter consists of short descriptions of electric 
lamps; but although a lot of practical comment might be 
made on the electric lighting of collieries; this is con- 
spicuous by its absence. Chapter IV is really a wonderful 
chapter, as in the space of 124 pages every description of 
boiler, engine—steam, gas, oil and turbine—producer gas 
plant, economisers, superheaters, &c., dynamos, motors, 
motor-generators, boosters, &c., is dealt with, the electrical 
portion, strange to say, receiving the smallest share. The 
Lancashire boiler, for instance, is illustrated and described, 
while there is not a single sectional illustration showing the 
construction of an electric generator. The next three 
chapters, dealing with “distribution of power,” “ driving 
machines by electricity,” and “ faults in electrical apparatus,” 
are much on the same lines. For instance, take the subject 
of “ coal-cutting machines,” which is probably of more interest 
to the mining public than any other electrical question ; this 
is dismissed in about four and a half pages. One could fill a 
book as large as the present volume on this subject alone. 
But where is the benefit of that painfully acquired ex- 

ience? ‘Testing, again, is a question about which much 
more might be said than is contained in the last chapter, and 
it might be put in a much simpler manner. Again, the 
section on “ electric winding ” were? consists of short des- 
criptions of different systems, without a single word of 
criticism or discussion of the question. The work, in fact, 
merely consists of a general summary of colliery electrical 


work without entering deeply into any single question, and. 


the auther has made the mistake of including too much 
extraneous matter, which the mining engineer is—and has 
been for long enough—perfectly well acquainted with, with 
the result that the usefulness of the work is sacrificed to 
brevity. Difficult questions, which in a work of this des- 
cription the mining engineer might reasonably expect to 
find some information upon, would appear to have been 
carefully avoided. There is certainly a want for a really 
good work on mining electricity, but we regret that we can- 
not congratulate the author upon the present production. 


The Construction of Dynamos. By T. Szwett. London : 
Crosby Lockwood & Son. 1907. Price 7s. 6d. net. 


This work is intended, mainly for students and apprentices 
in electrical engineering. It commences with the funda- 
mental principles of electricity and magnetism, and then 
deals in a general manner with the design and construction 
both of dynamos and alternators, so forming an introduc- 
tion to the more advanced technical treatises on the 
subject. 

The chapters on alternating circuits are very good, the 


~ explanation of ./mean square and the phenomena of self- 


induction and capacity being exceedingly clear. We regret 
that we cannot speak equally highly of the chapter on bi-polar 
construction, which contains much that is obsolete, besides 
giving somewhat unfortunate examples of design. We would 
suggest condensing this into a merely historical section, or 


omitting it altogether. 


The section on multipolar machines is up-to-date, a 
contains illustrations and descriptions of the most recent 
practice. 

In the chapters on alternating-current machines, we 
think the author might make a clearer distinction between 
obsolete and present-day types.’ He does certainly say that 
the most commonly employed type is that having a revolving 
field with iron-cored slotted armature. The disk type iron- 
less core machine, of which illustrated descriptions are given, 
might with advantage be omitted or placed in a historical 
chapter along with the bi-polar machines. Bie 


In the preface the author states that the examples of 
design given in certain of the chapters are there introduced 
by way of illustration only, and by this statement he dis- 
arms our criticism, but we venture to suggest that in the 
preparation of a future edition, the assistance of a practical 
man to overhaul these designs would increase the value of 
the work. 

Tn conclusion, we consider that the book will be of value 
to students, as the scientific difficulties of the subject, 
especially those relating to alternating currents, are very 
clearly dealt with, and the descriptive matter is also good. 


Armature Construction. By H. M. Hoparr and A. G. ELLs. 
London : Whittaker & Co. 1907. Price 15s. net. 


This is a book dealing with the construction and winding - 


of armatures, apart from their design. The subject is 
treated in great detail, and the book is profusely illustrated 
with examples from the practice of all the leading firms. A 
notable feature is the provision of armature winding 
diagrams in which the different circuits are rendered more 
distinct from each other by being printed indifferent colours. 


On this subject of coloured diagrams it is stated in the 


preface that the authors wish to draw special attention to the 
enterprise of the publishers in the employment of colours in 
the printing of the winding diagrams. Over twelve years 
ago one of the authors went to a great deal of pains to pre- 
pare coloured winding diagrams for publication, only to be 


-informed that the proposition was too fantastic, and that new 


diagrams with different styles of black lines should be 
substituted. 
The use of coloured diagrams i3 of great advantage in 


studying polyphase windings and multiplex continuous-current . 


windings ; and although to a mind which is continually 
dealing with such windings they are not so necessary, in the 
present case, where the aim has been to study the evolution 
of polyphase windings, and ina manner as explicit as possi- 
ble, there is no doubt as to their utility. If at that date the 
present publishers’ enterprise had been available, the credit 
for first printing winding diagrams in colours would not 
have passed, some eight years subsequently, to another author 
and publisher. The frontispiece is areproduction of one of 
the diagrams thus prepared in 1894. 

A book of this nature, containing details of the work of 
numerous firms, provides a means for an interchange of 
ideas. Those who have provided particulars for this book 
will naturally turn to it to ascertain what others are doing in 
the same line, and this will lead to new ideas and general 
improvement all round. 

The authors make the term Armature Construction 
include the construction of commutators,and they get over 
the vexed question as to whether the stator or the rotor of an 
induction motor is the armature, by calling them both 
armatures, and giving full details of the construction and 
winding of both. 

The large number of sketches given of: mechanical details, 


‘ armature coil formers, &c., will make the book specially 


useful to designers and works managers. 


Munro and Jamieson's Pocket-Book of Electrical Rules and 
Tables. ighteenth edition. London: Charles Griffin 
and Co., 1907. Price 8s. 6d, 


The appearance of the eighteenth edition of this well- 
known pocket-book will be welcomed by all who have not 
got one, as they now have the opportunity of becoming 
up to date. To those possessing earlier editions, however, 
the question .will arise as to whether it is time to get a 
new edition, the answer amongst other things depending 
on the state of the money market. To this edition, Mr. 
H. E. Cann contributes notes on the “ Testing of Submarine 
Cables,” Mr. H. L. Webb writes on “ Telephony,” and Dr. 
Erskine-Murray has written an excellent section on “ Radio 
or Wireless Telegraphy.” Descriptions are given of 
Poulsen’s sender and Pedersen’s tikker-receiver. We notice 
that Dr. Erskine-Murray always spells capacity with a k. 
Tt was only after we had come across “ kapacity” five or 
six times that we grasped that it was nota misprint. We 
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thought at first that it was a delicate compliment to Prof. 


Kapp, but it is more probably due to a desire on the 


authors’ part to emphasise the necessity of using the symbol 
k for capacity. 
We would suggest that the section on “ Sparking Dis- 
tance”’ (p. 588) needs to be rewritten. Carey Foster is stated 
to have found that the formula, v = 102 L + 7°07, gives the 
potential difference v required to spark across a distance of 
L centimetres in a special case. This must be wrong, as 
58°07 volts would certainly not spark over half a centimetre, 
even if the electrodes were needle points. The American 
Institution of Electrical Engineers has published useful 
tables which might be given, and Steinmetz, Thary, Russell 
and others have published tables for the disruptive voltages 
across considerable distances. 
“On p. 243, Kirchhoff is spelt with only one h, but to 
counterbalance this, tantalum is spelt with two l’s on p. 528. 


- The weight of vulcanised india-rubber per statute mile is 


given (p. 345) by the expression (D? — a?) ~ 460, but we 
are not told the units in which D and d must be measured. 
We would suggest that Prof. Jamieson amend the rules 


’ he gives for erecting lightning conductors, so as to bring 


them into line with the rules now universally adopted by the 
Royal Institute of British Architects. There are several 
points in the latter which are open to criticism, but we 
think that the supplementary rules they give make them 


book. In the first rule, for instance, it 
is recommended that the height of the 
spear exceed the highest point of the 
building by one-tenth the height of the 
building. This seems to us excessive. 
We believe an excess of 1 or 2 ft. would 
be sufficient, as, for example, in the case of (a 
the conductors on Westminster Abbey. fees 
An iron conductor should not have ie 


conductor. Thirty-six sq. ft. of copper 
sheet embedded in coke is unnecessarily 
large to use for an earth plate. We know 
the case of a chimney shaft, the con- 
ductor on which was struck -repeatedly 
by lightning during 20 years. On 
digging up the end to find why the 


A 
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earth resistance was so high, it was found that an earth 
plate had never been put in at all, the scientific contractor 
of 30 years ago knowing that a brick would come cheaper, 
and would probably be as efficient. The earth resistance of 
the brick-earthed conductor was70 ohms, and the reviewer 
has no doubt that it would have proved an ample protection 
during the life of the shaft, but as the cost of a modest sheet 
of copper was only a few shillings, it was thought better to 
employ the brick for other purposes. Sir W. H. Preece’s 
statement about a conical space round a lightning conductor 
being absolutely protected should be deleted. 

The reviewer has pleasure in stating that. he has often 
found this book of value when seeking technical informa- 
tion which he has been unable to find in other similar 
works.—A. R. 


A “NEW” SOUNDER. — 


For some time past the advances made in telegraphy have 
been mainly in the direction of improvements in the 
existing types of apparatus. The truth of this statement 
is well exemplified in the case of an instrument which, it is 
claimed, represents one of the greatest advances in telegraphic 
apparatus since the introduction of the relay. re 

he device, which is known as Vyle’s direct-reading 
polarised sounder, is the work of Mr. Vyle, of the Telegraph 
Engineering Department of the British Post Office. As its 
name denotes, it is a telegraph receiving instrument which 
can be placed directly in the line circuit without a relay or 
local battery being necessary, and which, with currents of 
four or, five milliamperes only, gives firm readable signals 


Fria. 2.—Common-Battery CoNNECTION OF STATIONS. 


similar to those obtained with the ordinary form of pony 
sounder used in conjunction with a delicate re'ay. The 
present forms of polarised sounder in use, which work on 
the single-needle principle, have always proved unsatis- 
factory on account of the irritating nature of the sound 
emitted, and much time and money has been expended in 
fruitless endeavours to overcome this defect. 

It is incorrect to describe the instrument as a new sounder, 
for though it has only now come into practical use, it was 
invented by Mr. Vyle 27 years ago, and was fully dercribed 
and illustrated in the ELECTRICAL REVIEW of November 15th, 
1880, p. 378. 

As will be seen from the illustration in fig. 1, the instru- 
ment is made to resemble in appearance an ordinary pony 
sounder, the feet being provided with fixing holes at exactly 
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the same centres as in an ordinary instrument. It is 
differentially wound, and each coil has a resistance of 
500 ohms, a long series of trials having proved that this 
resistance is the best for practical work. For simplex work- 
ing, the coils can be joined in series, giving a total resist- 
ance of 1,000 ohms; or in parallel, the resistance then being 
250 ohms. For duplex working, the inner terminals are 
connected together, the Vyle sounder being joined up in 
the circuit in place of the relay usually employed. A per- 
manent magnet is placed in the base and connected to the 
cores of the usual electromagnet on the instrument. 
The reinforcing of the electromagnetic action produced b 
the signalling current by means of the interposition of a 


permanent magnet in the magnetic circuit is most interest- 


ing, and no excuse will be necessary for treating this point 
in detail. 
The magnetism of the cores due to the permanent magnet 


and the tension of the antagonistic spring exert opposite 


effects on the bell crank lever of the sounder. If a current 
is sent through the coils in such a direction that it tends to 
strengthen the magnetic effect of the cores, down comes the 


‘armature ; while if the magnetic effect is weakened, the 


spring tension effect predominates and the armature banks 
against the upper stop. 

If the effects due to the permanent magnetism of the cores 
and the spring tension are equal, the condition of maximum 
sensitiveness exists. When this condition of balance 
obtains, the passage of a very small marking current will 
overcome the tension of the spring and attract the armature. 
But according to Hooke’s law, the force of the spring 
tension varies as the displacement, while the magnetic 
attraction varies inversely as the fourth power of the dis- 
placement. This results in the momentum of the armature 
continually increasing during the descent, the necessary 
impact on the lower stop for a lond signal being thus 
secured. The reverse conditions obtain during the trans- 
mission of a spacing current, the spring tension falling off at 
a much slower rate than the magnetic force, and the 
armature thus increases its momentum during the whole of 
the upward movement. 

It is this property that enables the Vyle polarised sounder 
to be worked by impulsive currents through a condenser or 
transformer under either simplex or duplex conditions. 
Under suclr circumstances, there is, of course, no permanent 
current in the line, the initial part of the signal b2ing formed 
by a momentary current in one direction and its termination 
by a current in the reverse direction. It seems difficult to 
realise at first that the armature is being held down for the 
formation of a dash without any current passing through the 
sounder coils. 

As a matter of interest to railway and other telegraph 
engineers, who often wish to work a large number of unim- 
portant stations on one circuit, fig. 2 shows how the Vyle 


~ sounder lends itself to work of this character. The stations 


are joined upon the common-battery system; P 8 repre- 
sent Vyle polarised sounders, and c condensers. The battery 
©. B is situated at the central station, the line being taken 
through a 3,000-ohm resistance R, to the central station set, 


_and the remaining stations being joined up as shown. 4, B, 


&c., represent other branching circuits taken through similar 
resistance blocks and joined up tothesame battery. G andk 
are the galvanometers and single-current keys respectively. 
The advantage of having no relays to adjust or local batteries 
to maintain is no small one, and the financial gain in the 
case of those circuits covering large areas makes the’ proposi- 
tion attractive. 
Not only is the ability to work with condenser or trans- 
former impulses especially valuable in preventing disturbances 
due to high-potential “‘ sneak currents,” or magnetic storms, 
but the sounder under consideration has been constructed so 
as to possess an inductance which renders it indifferent to 
inductive disturbances, whether electrostatic or electro- 
magnetic, from neighbouring circuits. The importance of 
this in countries where underground construction is more or 
less general cannot be over-estimated. The sounder is already 


working (direct reading) duplex between London and 


Glasgow on underground wires over 400 miles long, giving 
remarkable results in the way of freedom from extraneous 
inductive disturbances. 
_ ‘The figure of merit of the Vyle polarised sounder is 


1 milliampere, and, as we have previously stated, currents of 
4 to 5 milliamperes are ample for good working signals. 

_. For the loan of the blocks illustrating this article we are 
indebted to Messrs. The British Insulated and Helsby 
Cables, Ltd., of Prescot, Lancs, who are the owners of the 
foreign patent rights for this instrument. 


THE FUNCTION OF THE CENTRAL STATION 
AND THE ISOLATED PLANT. 


Ir is not to be expected, in view of the enormously rapid 
development of the central station for the generation of 
electricity and the spread of extra-high-tension distributing 
mains over large areas, which have been the feature of recent 
years, that any definite relation should yet have been estab- 
lished between the position of such enormous organisations 
and that of the isolated plant, which, until the advent 
of this new feature, had held its place to a very large extent 
in places that the smaller local central station could not 
reach. The question has been a good deal fogged by mis- 
apprehension due to the fact that many men obtaining 
their living from the design, construction and operation 
of private plants felt. that their living was in danger, and 
set. themselves to work in order to offer whatever opposition 
might be made to the advent of power supply in bulk. We 
may, however, safely take for granted that everybody 
agrees, that if the same service can be furnished by a central 
station at a cost equal to, or less than, that of the isolated 
plant, then the latter has no excuse for existing. 

No one ever thinks of the ultimate extinction of the 
central station, because it is solidly founded upon the con- 
ditions of maximum potential generating economy and 
minimum inconvenience to the customer, and even in the 
face of the complicated distribution charges and ultra- 
scientific differentiated rates, there will always be a large 
number of commercial men ready to take supply from the 
central station. 

Mr. H. 8. Knowlton, however, in a recent article in 
Cassier’s Magazine, points out that there is no need for the 
champions of isolated plants to fear that, even should the 


~ central station win, their occupation would be entirely lost. 


The engineer-who makes a speciality of isolated plant work 
would have to confine his attention to local installation, 
distribution and utilisation problems in the plant itself, and 
it will be readily. granted that there is quite sufficient field 
for active energy in such work. The machinery contractor 
who builds dynamos, engines, boilers, feed pumps, &c., for 
isolated plants, though he may be obliged to alter the type 
of product which he manufactures, will not lose, but rather, 
in the long run, gain, inasmuch as every 100 Kw. removed 
from the isolated plant must be replaced by from 120 to 
150 KW. at the central station itself. Skilled supervision 
in the isolated plant will be reduced in cost in accordance 
with the size and scope of the installation, but it is not 
likely that any man in a plant of less than 500 Kw. capacity 
will lose his job through the scrapping of the engines 
and dynamos in favour of direct supply from the mains. 

As for the consumer himself, he certainly will not be 
out of pocket if the central station reduces his total power 
cost figures on the private generating plant basis. This 
being ‘so, the field is now open for unbiased discussion of 
the relative functions of the central station and the isolated 
plant, not. so much from the point of view of the central 
station man and the isolated plant engineer, as from the 
point of view of the consumer. As Mr. Knowlton points 
out, what is needed most in the isolated plant problem is a 
sound appreciation of limitations. Expert advice should be 
obtained in order to weigh impartially the advantages and 
disadvantages of both services and to work out the most 
economical result, allowing for all the charges, conveniences, 
contingencies and emergencies which can be bronght to 
bear upon the case in hand. 

Obviously; the first thing to do is to determine as closely 


.as possible the immediate power needs of ‘any factory or 


industrial process under consideration, having regard to the 
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maximum and minimum loads at different hours of the day, 
and, if possible, at the different seasons of the year. The 
cutting down of the cost of power production, so far as 
operating expense goes, depends so much upon the approxi- 
mation towards full load conditions which may be secured in 
unit machines, that a reasonable basis for running-cost calcu- 
lation can only be obtained by estimating the load factors of 
the plant at different hours and different seasons. This is 
comparatively easy in an established industry, but in a new 
installation special knowledge of processes, and considerable 
intelligence as to what other plants in the same business are 
doing, are required. 

It is not enough to take the immediate power needs. An 
estimate should be made of the minimum and maximum 
requirements for as far ahead in the future as the judgment 
of the management can safely reach. It is not difficult to 
set such maximum and minimum limits in any well-managed 
industry for at least a year or two in advance, and a com- 
promise between these is likely to be much nearer the 
trath than an unlimited estimate formed on one set of 
conditions. 

The capital necessary to handle the business is easily 
worked out from the probable load curve of the plant, the 
capacity guarantee of responsible manufacturers, and a first 
cost estimate for equipment; the operating expenses, such as 
maintenance supplies, labour, fuel, &c., can then be calculated 
and the unit result with reference to the load curve assumed 
as the net cost of power per kilowatt-hour. 

The comparison between central station supply and isolated 
plant running is often invalidated by the omission of the 
fixed charges on the concern under items of interest, depre- 
ciation, insurance, taxes, and value of the space occupied by 
the plant. These standing charges should be reduced to a 
kilowatt-hour basis and added to the production cost, but 
owners of isolated plants are frequently inclined to assume 
that their power costs little or nothing, owing to a mistaken 
idea as to accidental economies such as the use of exhaust 
steam from the generating sets in heating the building 
concerned. 

Standing charges should be reckoned against such 
accidental economies, which, as a matter of fact, very 
often are a misfit on the economical working of the isolated 
plant. For example, it is a common sight even in cold 
weather to note an excess of exhaust steam being discharged 
from the isolated plant, showing that only a part of the 
steam is being used up in heating the premises. This, 


of course, is not reckoned by the manufacturer when making - 


his comparison. 

A great point in favour of central station service is its 
unlimited capacity for extension, whereas, with isolated plants, 
to double or treble their original capacity is likely to be 
exceedingly difficult, if not impossible, owing to space 
limitations. Moreover, with central station supply the con- 
sumer can quadruple his motive power in a week without 
throwing any inconvenience on the generating and distribut- 


ing system of a large central station. No construction worries, 
such as the erection of engines, dynamos, and piping, are 


involved. The strike question is practically done away with, 


and the speed of erection is not dependent upon deliveries 
from engine and dynamo manufacturers. This is very . 
valuable if the manufacturer secures a large contract on a 
rush order basis, requiring immediate additional power. 
The central station can at once step in and make temporary 
connections without delay. 

The larger the central station, the more reliable its 
services. In some industries, such as lead smelting, con- 
tinuous service must be had at any cost, for the product is - 
spoiled and valuable machinery damaged by an interruption 
of even two or three minutes. The reliability of central 
station supply is nowadays in most instances unquestioned. 

On the other hand, there is an element of danger in 
central station supply, when it is derived from a long con- 
necting link of high-tension transmission through, say, 120 
to 150 miles, especially if the line is overhead and exposed. 
A careful study of transmission plant and lines has lately 
produced a greatly improved factor of safety in this respect. 
For example, steel towers have been.used, instead of wooden 
poles, for long-distance transmission, and great care and ample 
epace is allowed when installing extra-high-tension wiring 
in stations. It should, however, be the policy of central 
stations to open freely their breakdown records with 
explanations of their causes to the inspection of prospective 
customers in order to secure greater confidence, as there is a 
tendency at present to suppress information as to the actual 
percentage of time which should be allowed for shut-downs, 
and this later on has a damaging effect on the whole system 
of supply. . 

Advocates of isolated plants also point out that the 
advent of the gas engine and the oil engine has done much 
to cut down the cost of power production to extremely low 
figures, even in plants of 200 or 300 Kw. capacity, while at 
the present time central stations are not in possession of 
large engines of similar type owing to structural difficulties. 
There is no doubt, however, that it is only a question of 
time for this improvement in generating apparatus to reach 
the central station, and the ultimate result will be that 
the central station will more than hold its own. 

The capital expenditure in central stations with regard to 
the power produced, and the cost of distribution, are the 
crucial points which set the limit of the minimum profitable 
power rate which may be charged in competition with 
isolated plants, and there is at present a notable absence of 
reliable isolated plant statistics, making it hard to estimate 
what can be done in the way of reducing the relative power 
costs either for the private plant or the central station. As 
far as can at present be foreseen, however, the conditions of 
industrial power supply indicate that there will be room for 
many isolated plants for a long time to come, but that 
slowly and surely the central station will become 
paramount. 


CONVERSION MULTIPLIERS AND DIVISORS FOR COPPER WIRE COMPUTING. 


ircul i i Lb. . per hm hm: r}Ohms per; Yards Feet 
| “ite” | | por toot. | mile. | 1,000"d. | 1.000%. | 140004, | 1,000 | mila | perib. | per ib: 
Cire. mils (1 = 001”) ... 1 1273 1031 47 22 62°40 1098 | 3295 10,3°0 | 30,930 | 4,440 | 109,850 | 329,550 
Sqre. ,, D? x “7854 ...| *7854 1 8098 | 37:09] 4902] 8628 2588 8,098 24,292 | 42757 | 86,276 | 258,828 
Feet perohm _... -- | "09699 "1235 1 4579 6 054 10°64 | 3196 1,000 3 000 5,280 | 10,654 | 31,962 
Grains per foot... | °02118 | *02€96 “2184 1 6979 2184 655 1 1,153 2,326 6,979 
Lb. per mile | 701602 | °02041 "1652 “7565 176 5 28 165 2 4956 872°2 1,760 5,280 
» 1,000 yd. --- | 009105 | °01159 | -09386 4 98 5682 1 3 93 86 2816 4956 1 000 3,000 
++» | "003035 | ‘003864 | 03129 1433 "1894 3333 1 31°29 93 86 165°2 333 3 1,000 
Obms per 1,000 ft. ... | 10,310 8,098 1,000 218°4 165°2 93°86 31°29 1 » 3333 "1894 | 09387 | ‘03129 
1,000 yd. | 30,930 | 24,292 3,00) 655°1 4956 281 6 93°85 3 1 5632 *281/ | °09386 
a mile... «-- | 54,440 | 42,757 5,280 3,153 872°2 4956 165 2 5 28 176 1 4956 "1652 
Yards per Ib. oe -» 1109,850 | 86,276 | 10,654 2,326 1,760 1,000 333 3 10 65 3°55 2018 1 3333 
Feet per lb. {$29,550 | 258,828 | 31,962 | 6,979 5,280] 3,000; 1,000, 3196| 1065/ 6054; 3 | 1 
| 


This table has been ‘compiled by one of our ccntributors, and provides a handy means by which, given any one specified 
characteristic of copper wire, eleven others may be readily obtaimed. Thus, for example :—Circ. mils = lb. per mile x 62°4; circ. mils 


= feet perohm x 10°31. 872°2 = 1b. per mile x ohms per mile; .", 1b. per mile = 


722 


Ib. per mile. 


' For those using the slide rule, the table provides a complete series of constants. For those using logarithms, a similarly constructed 
duplicate table can be got out, giving, instead of the quantities, their logarithms (4-figure logs would probably suffice). 
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THE MOVEMENT AGAINST MUNICIPAL 
OWNERSHIP IN AMERICA. 


[COMMUNICATED. ] 


THE calmest, clearest and most convincing argument against 
the municipal ownership of tramways which we have had the 
pleasure of reading for some time is to be found in’ the 
Report of the Committee of the American Street and Inter- 
urban Railway Association. This report is reprinted in the 
Street Railway Journal, of May 11th, and we recommend 
its careful study to our readers. The construction of the 
document is scholarly, and the absence of animus lends force 
to its points and conviction to its conclusions. 

Municipalism has encrusted the tramway service of Great 
Britain, and private enterprise is upon the statutory road to 
extinction, but the street railways of America are at this 
moment almost entirely company owned. Why then should 
the representative body of the street railways of the 
American Continent trouble to make so powerful an appeal 
to the nation? Because the skin of that body is sensitive 
enough to feel the heat of the socialistic flame which is 
advancing towards them from Europe, and because they 
desire to prepare a wet blanket in time to prevent a con- 
flagration. The Committee has explored the depths of 
municipal ownership in Europe and wants none of it. 
President Roosevelt -has declared in favour of the State 
ownership of railways, so there can be no doubt of the 
ultimate growth of a national agitation for similar socialistic 
measures in connection with street railways, unless the 


educative efforts now inaugurated formally by the Association 


are successful. 

The Report quotes the conditions which Lord Provost 
Chisholm laid down as necessary to be met before a corpora- 
tion should be allowed to take over a public enterprise :— 

First, it must be a necessity ; 

Secondly, it must be practically a monopoly ; 

Lastly, it must require the use of the streets ; 
and it then proceeds to show that none of these reasons is 
sufficient to warrant the suppression of private enterprise, of 
invention, improvement without delay, and competition. 

What if tramways are a necessity ? Is it not then all the 
more probable that an efficient service will arise without the 
intervention of the community in a hazardous undertaking ? 
Quoting from an unnamed lawyer, the Report proceeds : 
“These latter prime necessities of life [bread, clothes, &c. | 
are left to the ordinary law of supply and demand, and it is 
evident that the more imperious the demand the more certain 
will be the supply. That a thing is a necessity, so far from 
being a reason for its being supplied by the community, is a 


reason why it may be safely left to be supplied by private | 


enterprise.” 

If a tramway is a monopoly under private management, 
does it become less monopolistic when owned by the city ? 
In the first case, it never is, and never can be, a monopoly so 
long as Local Authorities have the will and power to protect 
themselves in Parliament ; and in the second case, instances 
are abundant in England in which municipalities have 
opposed successfully even remote attempts at competition. 
Have we not fresh in our minds the final decision in the 
Mersey Railway case, in which the Birkenhead Corporation 
has succeeded in preventing the railway company from taking 
passengers to its stations by vehicles other than the Corpora- 
tion tramcars? And are not the files of the Press full of 
cases in which Local Authorities have quashed proposals for 
through services because they owned tramways within their 
boroughs ; have killed lighting Orders, because they owned 
gasworks, or promised to consider putting down one day an 
electrical plant themselves ; or have forbidden the ratepayers 
to take advantage of cheap power and light, because that 
would damage their own business ? 

There can be no monopoly where a tramway company is 
open to competition from elevated or underground railways, 
and where, as in England and America both, the Legislature 
lays down maximum tariffs, minimum distances, methods 
of construction and regulations for working, and generally 
protects the public as it ought to be protected. — 

Municipal ownership has been the outcome of greed more 
than of reason, and English towns are now reaping the fruits 


of a policy which was inspired by the thought that tramway 
and lighting companies were pocketing large profits. This 
was no more true then of England than it is now of America, 
in which country only 286 out of 817 companies were able 
in 1902 to pay a dividend on any class of stock, the ratio of 
total dividend to total dividend-bearing stock being only 
5*1 per cent.; and savings banks, banks, trustees and 
insurance companies are not permitted to invest, or do not 
consider it safe to invest, in street railway securities. The 
fact that in England corporation securities have depreciated 
so heavily since the fashion of the city owning everything 
set in strongly, is not necessarily proof that this fashion 
caused the fall, but the presumption in favour of the theory 
is undeniable. 

In 1905 the State of Massachusetts had 98 electric 
railways, which carried 500 million people, and, in spite of 
the law applying in that State that the security issue must 
not exceed the actual cash invested, 63 companies were 
unable to pay any dividend, and the remainder paid an 
average of 44 per cent. At the same time these companies 
paid £400,000 in taxes. 3 

Truly, then, the capacity for managing commercial and 
specialised concerns must be vastly greater in the City 
Tramway Committee than it is in the company directorate 
if these meagre rewards for private risks are to be converted 
into gold for paving the streets of the town. 

Can we, out of our wide experience of municipal manage- 
ment in this country, advise the Americans that they may 
expect Councillors to succeed where directors have failed ? 
They would not believe us if we did. . 

The Committee of the Street Railway Association have 
studied the evidence given before our Joint Committee on 
Municipal Trading, they have read Mr. E. W. Burdett’s 
“Municipal Ownership in Great Britain,” Prof. Hugo 
Meyer’s volume on the same subject, and Mr. Dalrymple’s 
courageous report to Mayor Dunne, of Chicago ; and at, the 
same time they have taken into consideration the evils which 
have arisen in America and in England from the creation of 
an almost uncontrolled officialdom. The knowledge thus 
gained convinces them that the further spread of socialism 
in the form of tramways “ managed by the people for the 
people,” will be disastrous to the community, and we add 
our hopes to theirs that the energies of the American citizen 
will be directed rather towards the extirpation of the 
“ graft’ which permeates all classes of society than towards 
the struggle for a bone on which there is little meat. 

Within the last few weeks the whole question of municipal 
ownership has been brought simultaneously before the notice 
of the English speaking world with a force which the 
greatest efforts of the American Street Railway Association 
never could hope to command. The serious British daily 
papers have given prominence to précis of the reports of the 
National Civic Federation Municipal Ownership Commission, 
which must influence public opinion strongly, although the 
American correspondent of the 7imes does not think that 
the reports can prove of any real guidance to the American 
public, because the commissioners are unable to agree on any 


one issue. Those members who went in as private enter- 


prise men have come out even more firmly convinced that 
municipal ownership has failed ingloriously wherever it has 
been put to a practical test; while the members holding the 
directly contrary view to this at the beginning, conceive that 
many American cities have clearly proved their fitness for 
basiness, and the rest can be made fit. ‘ Private ownership,” 
says Prof. Parsons, ‘is responsible for our periodical crises, 
and for the ruin of our industries.” Mr. Walter Clark, 
vice-president of the U.S. Improvement Co., and Mr. 
Chas. L. Edgar, president of the Edison Electric Co., 
Boston, agree than{there is little about municipal trading 
to attract first-class men, and they find no evidence that the 
personnel of the city government of Chicago, or of Wheeling, 
is superior to that of Atlanta, or of Norfolk, where the 
public services are in private hands; nor do they find that 
the introduction of municipal water and electric plants in 
Detroit’ has brought a higher type of citizeuship into the 
governing body that they find in New Haven, which has 
neither.. How fully we endorse these remarks who know the 
common cry—‘ No decent man will stand for the Council.” 
The exact science of accounting has peculiarities which do 
not flourish only in England, for Messrs. Clark and Edgar 
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proved the Chicago municipal electricity plant to have made 
a great loss, while Mr. Bemis, himself superintendent of 
the Cleveland municipal waterworks, quotes figures which 
prove the contrary. - 

Mr. Edgar and Mr. Clark make use of the fact that in 
several British cities the organisation of municipal workmen 
constitutes a serious threat to the municipality itself, and 


they declare that the culmination of this policy will be a © 


tyranny of democracy, which is no less galling to the 
individual oppressed, and no less detrimental to the welfare 
of the State than is the tyranny of a despot. Prof. 
Commons, of Wisconsin University, would strike at this 
evil by promoting the organisation of labour. He would 
make trade unionism independent of municipal politics, 
and condemns the formation and methods of the Municipal 
Employés’ Association, which was repudiated by an almost 
unanimous vote at the English Trade Union Congress of 
1906, clearly showing that the trade union world is opposed 
to the creation of a privileged class of: municipal employés. 

Mr. J. W. Sullivan, editor of ‘the Clothing Trades Bulletin 
(a union organ), strikes hard against municipal ownership, 
and we think that his-arguments may have an important 
effect upon the trade unionists in their country, whom we 
have been in the habit of associating in a somewhat indefinite 
fashion with the alarming progress of municipal trading. 

According to Mr. Sullivan, municipal ownership restricts 
individual activities, and has failed to promote the interests 
of employés. It is antagonistic to organised labour, and 
results in the loss of free-will at elections. He is a staunch 
trade unionist, and a determined opponent of the system 
which fosters corruption and a privileged class without 
improving the general conditions of labour or benefiting 
the community. His investigation of the municipal plants, 
which were selected as models by advocates of public owner- 
ship, served to demonstrate these points in his thesis. 


LEGAL. 


Tus Duptey Corporation v. THE STouRBRIDGE 
District Exsotric Traction Co., Lrp. 


Tuis case is settled at last, and the litigants cannot complain of 
having no run for their money, for the race has gone ding-dong 
fashion all along. In our notice of the arbitration proceedings, out 
of which all this legal pother arose, we stated that the arbitrator 
had settled the price at which railway No. 5 was to be bought by 
the Corporation if the company had the right only to sell it asa 
structure, and named another price, approximately twice the former 
sum, should its value as a going concern be the basis of the 
bargain. This question has been argued in three Courts. Inthe 
first, structural valuation won the day; in the Court of Appeal the 
decision was reversed, and in the Lords the Dudley Corporation 
finally pulled its £16,000 out of the fire and saddled the company 
with costs of both parties in the Lords‘and the Court below. Out 
of four Lords sitting to hear the appeal, Lord Collins, was the only 
one who felt that the agreement, when referred to the order, ought 
to be read as giving the company the better terms, and it is very 
difficult for us, when the most eminent lawyers differ upon the 
correct interpretation of phrases or of single words in lawyer-made 
documents, to take either side with any feeling of security. Never- 
theless, it does seem to us that the weight of argument is in favour 
of the lower valuation, and the judgment satisfies our conception 
of the equity of the case. In the first place, the Corporation made 
an agreement with the company, under which the latter was to 
construct this railway and to sell it to the Corporation at the end of 
four years, whereupon the Corporation was to lease it to the 
company for a period of 21 years, the idea being that it should fall 
in to the Corporation under the Light Railway Act of 1896, con- 
currently with the leases of the other light railways of the district. 
The whole fault, if fault there need be, when two parties are 
itching for a fight, lay in the neglect of the agreement to state 
definitely either that the term Railway No. 5 included, together with 
= — the monopoly of the structure for taking tolls, or that it 
n 

This point could not be decided from the agreement itself, but 
three of the four Lords considered that by reference to the order 
which legalised the agreement, the term railway meant the 
structure ready to earn money, but not actually earning it by the 
sole and exclusive use of the structure. - : 

The structure was the only thing which the company had to sell, 
for although entitled to make exclusive use of the lines it had no 
power under the order to transfer this. 

“The scheme of the order and the agreement, is that the com- 
pany is to construct this railway on roads belonging to the 
Corporation, to retain the property in it only for four years, and 
then to sell to the Corporation and take a lease of the railway 
for 21 years. It is difficult to see why a company which is 


limited in occupation to 25 years should be paid for an easement 
in perpetuity over land belonging to the purchasers,” (Lord 
Chancellor.) 

‘Tn their primary and natural sense the words [the tramway] 
appear to me to denote nothing more than the fabric of the tram- 
way lines upon which the traffic is conducted.” (Lord Watson in 
Edinburgh Street Tramways v. Lord Provost of Edinburgh.) 

Lord Atkinson laid stress on the evident use of the word rail- 
way in other clauses of the order to mean the fabric only, and 
could not admit that it should receive so much wider a definition 
in this single connection. ‘It appears but reasonable to hold 
that what they construct, that they sell; and that what the 
Corporation buy, possibly within a year or less after its construc- 
tion, that they lease .... and having been thus recouped the 
capital sunk in the construction, the company would be entitled to 
receive for their own use and benefit all the profits during the 
period of 21 years. This is arational and just result, and it follows 
from giving to the word ‘railway’ in each portion of the agree- 
ment the same meaning, ifs normal meaning, the meaning assigned 
to it in the definition clause.” 

So the Dudley-Stourbridge Tramways Co., which can ill afford if, 
gets £16,000 less than it hoped for, and is mulcted in the enormous 
costs of both sides in two courts. The company has our sympathy, 
especially as its case was stronger than a disinterested layman who 
listened to the arguments of Mr. Balfour-Browne and Mr. Cripps 
before the arbitrator would have thought; seeing that the Court of 
Appeal decided in its favour; but the same layman would be 
likely to ask, Was it ever likely to be worth while to fly at the 
higher valuation, remembering that the Corporation was to lease 
the lines thereafter? It must have been obvious to both parties 
that what was given with one hand would be taken back by the 
other, for it is unlikely that the Corporation would pay for the 
railway as a going concern and lease it as a structure only ; and, 
on the other hand, if the company received its then value as under- 
stood in the Tramways Act of 1870, it would expect to obtain an 
easy lease from the Corporation; in fact, as Lord Atkinson said, 
is is now entitled to receive all the profits during the 21 years’ 

ease. 

We shall be astonished if it does, all the same, 


my TROUBLE., 


At Houghton-le-Spring (Durham) Petty Sessions on August 29th, 
William Job, a miner, was summoned for having, between June 
17th and 18th, interfered with an electric switch-box at the 
Dorothea Pit, Philadelphia, owned by the Lambton Collieries Co. 
It was stated in evidence that the defendant on the dates named 
was in charge of an electric coal-cutting machine. The current 
failed, and the machine stopped, Job then, in contravention of 
the rules, it was alleged opened a movable switch-box, uncovered 
the naked terminals, and put a piece of fuse wire across them. 
The cyrrent had meanwhile come on, and there was a flash, which 
lighted the neighbourhood of the machine, It was pointed out 
that had there been any gas present an explosion would have 
occurred. The defendant was fined 203. and costs; but the magis- 
trates expressed the opinion that Job had not been properly 
instructed how to deal with the switch-box. 


THE ELECTRIC POWER EQUIPMENT OF 
THE U.8.S. “NEBRASKA.” 


A DESCRIPTION of the electrical installation on board this vessel 
was recently given by the Pacific Builder and Engineer from which 
we make the following extracts :— 

‘ The battleship Nebraska, the latest big fighting vessel to be added 
to the United States Navy, is 441 ft. in length, with an extreme 
width of 76 ft. and a displacement of approximately 15,000 tons at 
normal draught of 23 ft. 9 in. 

The electrical equipment installed on the Nebraska, besides the 
ower service, comprises a lighting system of 1,100 incandescent 
mps, 10 arc lamps, and six searchlights: a complete communica- 
tion system; and a complete wireless telegraphy outfit, Electric 
current is generated in four dynamo rooms, in each of which are 
two dynamo sets. Six of the dynamos are 50-Kw. capacity, the 
remaining two being 100-kw, output each. They are all manu- 
factured by the General Electric Co., and are compound wound, 
delivering direct current at a pressure of 125 volts. Vertical, com- 
pound, direct-connected engines, taking steam at 150-lb. pressure, 
are used to drive the generators, the engine and generator of each 
set being secured to a common base. The main switchboard, in one 
of the dynamo rooms, is of lacquered slate. An auxiliary switch- 
board controls the six 30-in. searchlights. Nearly all the auxiliaries 
on board the ship are electrically driven, with the exception of the 
steering gear and main anchor gear, The electric power equipment 
for these auxiliaries comprises 120 motors ranging in size from 
4 to 50 H.P., and aggregating a total of over 1,100 H.P. Besides these, 
there are some 60 electrically-driven bracket and desk fans, Ventila- 
tion for the ship is furnished entirely by electrically-driven ventila- 
tion sets, artificial ventilation being supplied to every compartment 
on the ship; 33 fan sets are used, the motors for driving them 
ranging in size from 4 to 18 u.p, The latter size is used to drive 
90-in. “ Sturtevant” blowers, two of which furnish air to the dynamo 
rooms. Speed control, with a speed variation of 20 per cent., is 
obtained on all of the ventilation sets. On motors of overl #.P. in 
size, this is accomplished by varying the motor field strength. On 
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sizes of 1 H.P. or under, the regulation is obtained by means 
of adjustable resistance in the motor armature circuit. For 
handling heavy weights on the upper decks, six winches are 
provided, each being driven by a 30-H.P. series-wound motor, 
designed to be capable of hoisting a maximum load of 2,900 Ib. at 
the rate of 230 ft. per minute, or by means of a system of redac- 
tion gearing hoist, 13,000 lb. at the rate of 50 ft. per minute. A 
drum-type controller, connected to the motor circuit, provides five 
motor speeds in either direction. For handling boats and launches, 
four cranes landing on the upper deck are provided. The largest of 
these cranes has a capacity of 33,000 lb., and the hoisting equip- 
ment is designed to hoist this load at the rate of 20 ft. per minute. 

Each of the cranes is equipped with two series-wound motors, 
one motor for hoisting and lowering the boats, the other for either 
rotating the entire crane or trolleying the load back and forth; 
50-H.P. motors are used for hoisting on the two larger cranes and 
30-H.P on the two smaller. A double-drum type controller on each 
crane provides for eight speeds of each of the motors in either 
direction of rotation. The power required to handle ammunition 
and to operate ordnance equipment on any battleship is furnished 
entirely by electric motors. For handling ammunition for the 
guns of 6-in. calibre or smaller, 21 endless chain ammunition hoists 
driven by 24-H.P. motors are used. For each of the 8-in. and 12-in. 
guns in the turrets, ammunition is hoisted up rails in acar by 
means of a steel cable wound around a drum driven by an electric 
motor. For the 8-in. guns the motors are of 11-H.P. capacity, and 
for the 12-in. guns they are of 30-H.P. capacity. These large size 
motors are required because of the high rates of speed at which 
the cars are hoisted. 


apparatus.’”’ BritisH 


18,921, ‘Improvements in electric _iglegraph | apps 
Harrison, Augus N 


INSULATED AND HELSBY CaBLEs,’ LtD., 
(Complete.) 

18,928. ‘*Improvements relating to electric incandescent lamps.’’ THE 
WEstIncHOUSE Fitament Lamp Co., (Date applied for under 
Patents Act, 1901, November 23rd, 1906, being date of application in Germany). 
August ‘29nd. (Complete.) 

18,924. ‘‘ Improvements in current-collecting devices for heccisioarezee pro- 
pelled locomotives and vehicles.”” K.V.Kanpo. August 

18,952. ‘Improvements in secondary or storage batteries.” 8S. O. CowPEr- 
CoLeEs. August 22nd. 

18,955. “ Improvements relating to transmitters for co een waves.” 
A. ‘Artom. (Date applied for under Patents Act, 1901, February 2nd, 1907, 
being date of application in Italy.) August 22nd. (Complete. ) 

18,956. ‘‘Improvements relating to the control of induction motors.” 
RuopEs Morors, Lrp., and 8, H. Fiz~pEn. August 22nd. 

18,961. “Improved method of telegraphing with currents which are weak 
when they arrive at the receiver.” A. PoLtLak. August 22nd. 

18,984. ‘Improvements in electric heating apparatus.’ H. J. Dowsine. 
August 23rd. 

19,010. Im) in current devices for dynamo-electric 
machines.” Waker. August 

19,068. ‘Producing electric alternating currents of high periodicity.” R. 
oe August 24th. (Complete.) 

19,073, ‘* Improvements in guide and holder devices for wire in electric 
lighting plants.””’ K.Fusser. August 24th. 

19,077. ‘* Improved apparatus for use in connection with electric wave » tele- 
graphy.”’ R.R.Osman. August 24th. (Complete.) 

19,085. ‘‘Improvements in tremblers for electric sparking apparatus.’’ 
Manrcont’s WIRELESS TELEGRAPH Co., Lrp., and C. MITCHELL, August 24th. 

19,101. ‘Electrical water-heater. ” D. B. Rawson and E. Sacer. August 
24th. 

19,102, ‘Improvements in or relating to telethermometers.” 


A. Jacoss, 
August 24th. (Complete.) 


The turret guns are elevated and depressed by motors working 
through a system of gearing. A motor-generator set is jo 
for each of the elevating motors, and by means of an adjustable 


ss resistance in the field of the generator of this set the generator 


meee and consequently the elevating motor speed can be varied 
at wil 

For turning the turret as a body, two shunt-wound motors in 
each turret are used. These motors operate with their armatures 
in series, and are of 15 H.P. capacity for the broadside and 35 H.P. 
capacity for the forward and after turrets. The Ward-Leonard 
system of control is used, a special drum controller giving about 25 
different speeds of rotation in each direction. 

It may thus be seen that the power equipment for each gun in 
the turrets consists of a motor for hoisting ammunition, a motor for 
elevating and depressing the gun, and a motor-generator set, besides 
the motors for turning the whole turret. 

In addition to the motors mentioned, motors are used to drive 
the workshop machinery, whip hoists, laundry machinery, bakery 
machinery, and drainage and fresh- water pumps. 

The distribution is on the two-wire 125-volt system ; the wires 
are run in conduit throughout the ship, special attention being 
paid to maintaining water-tightness. The power distribution is 
accomplished through 62 feeders, varying in size from 75,000 to 
657,000 circular mils. The smaller motors are grouped from two 
to six on one feeder, but the larger motors have feeders direct to 


PUBLISHED SPECIFICATIONS. 
Ones of these be obtained of Messrs. W. P. 
Co., 822, Holborn, W.C., and at Liverpool price, post 
nod. stamps), 


1906. 


Vapour-Etnctric Devices. F. W. Le Tall. (Cooper-Hewitt Electric Co.) 
-21,071. September 22nd. 

LicnEovus SEPARATING DIAPHRAGMS FOR ELECTRIC AccumuLATOoRS. H. Leitner. 
22,807. October 15th. 

Exectric Castes. Siemens Bros. & Co. and W. Dieselhorst. 
Halske Akt.-Ges.) 25,306. November 9th. 

Spring Fusrs ror ELECTRICAL WorK. J. W. Turner. 26,454. November 22nd. 

ReeutatTinc Exectric H. Sefton-Jones. (R. Stebbins.) 26,537. 
November 22nd. 

MEANS FOR OPERATING COMPOSING AND TypE-SETTING MACHINES BY MEANS OF 
ELEctTRIC CURRENTS CONTROLLED BY REGISTER Strips. H. Drewell. 27,060. 
November 28th. 

TRANSMITTING APPARATUS FOR WIRELESS TELEGRAPHY. P.O. Pedersen. 27,956. 
ber 8th, 1905.) (Date applied for under International Convention, Decem- 

r 8th, 


(Siemens and 


Vouracr REGULATOR FoR Dynamos. G. S. Neeley. 28,848. Decem- 
r 


them. 
Automatic ReGunaTor For Dirrect-CurRRENT Dynamos. G. S. Neeley. 28,849. 
December 18th, 
MACHINES. Elektricitits Ges. "14,935. June 30th 
(Date applied for under International Convention, June 30th, 1905 ) 
APPARATUS OR DEVICE FOR ELECTRICALLY INDICATING AT A DISTANCE WHETHER 
BILLIARD TABLES OR THE LIKE ARE ENGAGED OR DISENGAGED, ALSO APPLICABLE 
OTHER SIGNALLING, INDICATING OR ADVERTISING A.D. Rayner 


i NEW PATENTS APPLIED FOR, 1907. 


ed ~ for b Co., tpool, to whom all and L. Fraser. 16,971. July 27th. 
gen’ olborn, London, .C., and at Liverpoo whom 
ing uirles a. ’ oF Mutti-SPEED ELECTRIC Motors W. E. Burnand. 17,236. 
DEVICES FoR CLAMPING STEREOTYPE, ELECTROTYPE AND OTHER PRINTING PLATES, 
W. C. Fairweather. (F. B. Redington.) 17,726. August 7th. 
18,670. ‘‘ Improvements in a method.of- positions of needles to a METHOD oF MeErTatuic INcANDESCENCE BoptEs FoR ELEcTRIC GLOW 


Justice. (Auerges.) 
18,622. 20th. 


Exectric Motors. D. Mendelson. 18,739. August 2Ist. 


YER. August 19th. (Date (Deutsche Gasgluhlicht Akt.-Ges.) 
applied for under Patents Act, 1901, October 25th, M906. being date of application 


in Germany.) (Complete.) 


distance by means of alternate currents.” C. 


m 18,681. “‘ Improvements in or relating to electric arc lamps, chiefly for - in Current CoLLEcTors ror ELECTRICALLY-DRIVEN VEHICLES. J. W. Knowles, 
searchlight ” $remens Bros, Dynamo Works, Lrp., and E, A, 20,942. September 2ist. 
Exxorric Batteries, H, W. Van Raden and C.B. Robinson. 21,043, Septem- 


; 18,688. “ Improvements in incandescent electric lamps.” T. W. LowDEN. ber 22nd. 


August 19th. i 
18,742. “Improvements in are lamps.” W, G. Heys. (The Scott Electrical R. F. 8, Venner and R, L. Griesbach. 21,206, 
SroracE F, Sokal, 8. Bloomfield, 8. B. Wolf, and C. Wolff. 22,000,. 
w. . Ayton, 
18,778. “Improvements relating to electric transformers for el tnagnetic For INTERNAL ComBUSTION R. Ayton 


instruments.” R. GRISsON. August 20th. (Complete.) 

18,782. ‘‘ Improvements in or relating to surface contact electric traction | anp CELLS. E. V. Gratze. 28,406. Decem- 
systems. KE. A. August 20th. 

ti 18,788. ‘Improvements in electrical resistance devices for the control of 
electrical energy.” H.8. Martin. August 20th. 


tl 18,790. ‘Improvements in and relating to electric time switches.” W.H. 

i August 20th. 1907 

Improvements relating to double-wire overhead trolley systems.” 

von Kanpo. August 20th. (Complete.) Exzcrric Traction Systems. L, Potterat. 1,838. January 18th. 


18,833. ‘* Improvements in or relating to motor controllers.”” SIzMENS Bros. 


Dynamo Works, Lrp, (Siemens Schuckertwerke G.m.b.H. Germany.) 1,671. January 22nd. 


INCANDESCENT Varour Lamps. W, Tures. 
ic TRACTION. 


Guifiths and B. H. Bedell, 5,025," Ma for 
“ to for receiving intelligence communicated by electric waves.” . Griffiths and te app or under 
Fi W. Prcxarp applied for Coe Patents Act, 1901, August 30th, 1906, International Convention, March 3rd, 1906.) 

boing date of pel United States.) August2ist. (Complete.) IN 4 WITH Coms 
ag “ ORTENING THE TIME OF ENERGISING AND DE-ENERGISING SUCH ILS. 
; 16,48. |" New or improved: electrical switch or commutator spplicable to Felten & Guilleaume Lahmeyerwerke Akt.-Ges. 5,890. Marchllth. (Date 


railway signalling.” R,W.GupGzon. August 2ist. (Complete.) 
Ps 18,849. “ mies on ae in and relating to the laying of underground electric 
cables and conductors.” A. E. H. Dussex and A. 8. August 2lst. 
18,868. ‘‘ Improvements in electric magnetic make-and-break ignition devices 

for explosion engines.” J. Kwapm and O, Bran. August 21st. (Complete.) 

18,881. ‘‘ Improvements in and relating to dynamo-electric machines.”* THE 
British THomson-Hovston Co., Lrp., and W. F. Dawson. August 2lst. 

18,898. ‘‘Improvements in apparatus for electro-deposition of metals.” 
B. M. August 22nd. 

18,900. ‘Improvements in aj tus for producing voltaic high-current 
arcs.” H. Pavunine. August (Complete.) 

18,901. ‘Improvements in apparatus voltaic h-current 
ares.” H. Pavtine. August (Complete. 


applied for under International Convention, April 20th, 1906.) 

Excrric TERMINALS oz CourLines. J. Arnold and E, T, Bumpsteed. 6,858, 
March 16th. 

Process FOR THE REGENERATION OF THE ELECTROLYTE EMPLOYED IN THE 
EXTRACTION, BY THE ELECTROLYTIC Process, OF COPPER FROM OLD 
aND Bronze. Waste. A. J. M, Thirot and L. A. Mage (called Nouguier). 
6,502. March 18th. (Date applied for under International Convention, 
March 26th, 1906.) 

DynAMo-ELECTRIC MACHINES PROVIDED 
Allgemeine Elektricitits-Ges. 6,966. March 22nd. 
International Convention, March 29th, 1906.) 

PENDANT oR Firtine FoR ELEctTRIC LIGHTING AND OTHER Purposes. J. Caslake. 
7,552. March 28th. 


AUXILIARY PoLEs. 
(Date applied for under 
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